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f the machines which turn out the hundreds 


parts in its mechanism 


These parts, by the millions, are the product of New 





Britain Automatics a guarantee that essential 
accuracy can be depended on to send our tin fishes 
straight to their marks 


NEW BRITAIN AUTOMATICS 


NEW BRITAIN-GRIDLEY - MACHINE DIVISION 
The New Britain Machine Co. - New Britain, Conn. 


PQBLISHED BY THE BRAMSON PUBLISHING COMPANY 








Ve 


























Accurate, high-speed gaging methods 
made possible by P&W Electrolimit 
('‘omparators actually turn the greenest 
operators rnto com petent inspectors 


’ . > 
aimniost ovrern rgh a 


If P&W Comparators did no more than that, they'd INVESTIGATE the speed-up possibilities of P & 


still be valuable additions to the equipment of any pre Whitney Electrolimit Comparators 

cision metalworking plant today. But they do far more tells all. 

they eliminate “feel,” pass okay parts that might be COMPANY EXECUTIVES: Your fre: 
rejected by less positive methods, check parts at the be sent promptly if you'll request it on 
nachine with laboratory accuracy letterhead 


XK: 


PRATT & WHITNEY 


Division Niles-Bement-Pond Company 


WEST HARTFORD e CONNECTICUT 
















CARBIDE TOOL TRAINING COURSE 


ide users in war industries speed the training of 
prentices, and those being converted to carbide 


met 
en the metal working trades, Carboloy Company 
cate instruction course at its Detroit plant for the 
ning -arbide users’ key men. These men receive one 
em ning in the fundamentals of design, brazing, 
cation and maintenance of carbide tools, through actual 
1 e, discussion periods, and training film show 
. TI en return to their own plants with a basic knowl- 


bide practice—and recommended procedure for 
own men, assisted, when desired, by our field 


the two years in which this training course has 
arbide users in 39 states and 3 allied countries 
ved this training. The course is operated without 
a service to war industries. A similar service is 
to cartridge case die users—to instruct in the 
i servicing of carbide dies for drawing cartridge 
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*®© FIELD SERVICE 


the day cemented carbide 
first introduced—as a new, 
strange, ‘revolutionary’ tool mate- 
rial—Carboloy has maintained a 
large, active staff of experienced 
field engineers to assist users in all 
phases of carbide tool practice. As 
an example of the type of service 
these men render, in one year alone 
they trained more than 5,000 men 


Since 
was 


in users’ plants in the correct 
methods of rapid carbide tool 
grinding. 


*© SPECIALLY DEVELOPED 
GRINDING EQUIPMENT 


Special carbide grinding equipment 
developed by Carboloy Company in co 
operation with machine builders, plus 
special rapid grinding technique, con 
serves carbides, reduces down time on 
thousands of vital war jobs. (Cat. 
GT-141.) 


*® NEW CHIP BREAKER 
GRINDER 


New!—Improved type of grinder for 
grinding chip breakers in carbide steel 
cutting tools, including roller turner 
tools. Sturdier, larger table, high and 
low speed table travel. Also adaptable to 
grinding precision boring tools and flat 
form tools. (Left.) 





*® TRAINING FILMS 





To help in the gigantic task placed uf 

ndustry and government, of training new 
thousands of workers, a set f six carbide 
training as escribed below was 
made available by Cart y to industry las 
fall—to provide etaile training in al 
phases of carbide tool use. (Booklet GT-151.) 


Film—"'WHAT IS CEMENTED CARBIDE?” 

Film—""DESIGNING CARBOLOY TOOLS” 

Film—"'BRAZING CARBOLOY TOOLS" 

Film—"'CHIP BREAKERS" 

Film—""GRINDING CARBOLOY TOOLS’ 

Film—"'PUTTING CARBOLOY TOOLS TO 
work" 


*® RESEARCH AND 
DEVELOPMENT 


A special committee on research and de 

velopment functions at Carboloy to con 

stantly improve present methods and 
develop new methods, new materials for 
the future. The work of the men on this 
committee—headed by Dr. Zay Jeffries, 
metallurgist and Chairman of the 
Board of Directors of Carboloy Com 

pany—has resulted in many out 

standing contributions now helping to 
further speed war production through 
carbide usage. This committee will con 
tinue its efforts to advance the art in the 
days of peace as well 


* INSTRUCTIONAL 
LITERATURE 


Each year Carboloy publishes comprehen 
sive engineering bulletins covering 
carbide practice. Current 


case dies—GT-133 
design, brazing, grinding, application— 
GT-127—grinding carbide end cutting tools 


latest 
booklets include 
D-113-R—finishing and servicing cartridge 
carbide tool manual of 





These 
films are 
available 


S1X 


at 
approximate 
t 


print cost 


* ENGINEERING ARTICLES 
IN THE TECHNICAL PRESS 


Through frequent articles in technical 
magazines Carboloy engineers dissemi- 
nate information on current phases of 
carbide use important to war industries 
Milling with carbides, machining cast 
armor plate, renewing worn high speed 
steel tools, are a few of the many sub- 
aects covered in the past 12 months. 





CARBOLOY COMPANY, ING., 11145 £. 8 MILE AVE., DETROIT, MICHIGAN 


Sole makers of the Carboloy brand of cemented carbides 


Birmingham, Ala. * Chicago e Cleveland . Los Angeles 


Canadian Distributor 
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. Newark ’ 


Philadelphia 


Canadian General Electric Co., Ltd., Toronto, Canada 


. . Seattle 
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@ Onthis airplane landing strut 


machined from a solid steel 
forging, a Libby Heavy Duty 
Turret Lathe performs a var iety 
of ten operations in a total time 
of 2\/ /9 hours, floor-to-floor. 
Four boring operations are per- 
formed on holes up to 6.345" x 

deep with cemented carbide tools. Subsequent operations 
include; reaming a 3!"’ diameter, spot-facing shoulder, and, on the 


cross slide, turning O.D. for thread, threading relief on O.D., 
chamfering both edges, and threading the inside. 











This installation is typical of the way Libby Heavy Duty Lathes 
are being used for a wide variety of heavy duty work as well as the 
regular run of turret lathe work. If your turret lathe work is large 
or unwieldy, consult our engineers for their recom- 
mendations—there is no obligation. 


FREE BOOKLET 


This booklet contains additional information concerning 
other valuable features of the Libby Heavy Duty Turret 
Lathes...write to Libby Division, 1130 W. 21st Street, 
Indianapolis, Indiana. 
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Adjustable Ram and Spindle Assembly 


Increases Your Work Range 


ON VAN NORMAN 3V VERTICAL MILLERS 


Noteworthy of the many important 
features incorporated in the Van Norman 
3V Miller is the adjustable vertical spindle, 
mounted on a sliding ram. This sliding ram 
permits the throat distance to be varied so 
that the spindle can be more closely cou- 


pled to the column... which means maximum 





rigidity that insures greater ac- 

curacy. The variable throat distance 
also increases the range of set-ups and work 
that can be handled on this machine. Also the 
front and rear directional controls of power 
feeds for table, knee and saddle as well as 


rapid traverse provide ease of operation. 


Van Norman Milling Machines 


VAN NORMAN MACHINE TOOL CO., SPRINGFIELD, MASS. 


JUNE, 1943 
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Use slightly less clearance angles than high-speed 
steel tools require. For off-hand grinding, a 46- 
grain aluminum oxide, abrasive, vitrified bonded 
wheel is best—60-grain if a better finish is desired. 
Straight wheel for roughing. Cup wheel for finish. 


NEVER Use Diamond 


Yes, sir! It's no job at all to sharpen 
Tantung tools. ‘Most anybody can do 
it. So what's keeping you from increas- 
ing your production, cutting down lost 


time, saving money with Tantung? 


What |s TANTUNG? 


Tantung is the only cast, non-ferrous 


alloy containing tantalum carbide. It 


VASCOLOY 


NORTH CHICAGO, 
IN CANADA: 





Look How EASY 


/T 1S TO 4 
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NO SPECIAL EQUIPMENT NECESSARY — FOLLOW THESE 2 SIMPLE RULES 
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Wheels... 


wears from 2 fo 25 times as long as 
high-speed steel—has a red hardness 
far above that of any steel. Tantung is 
strong and tough, and has a self-lubri- 
cating action that minimizes chip wear 
or “cratering. Tantung tools cut shut- 
downs, do a faster, cleaner, more uni- 
form job. Specify Tantung tools for all 


work not suitable for carbides. 






edge back and forth across wheel face 


Hand hone after grinding, to give the cutting eda 
even longer life. And when grinding, take it easy 


“Light pressure” is the word with Tantung tools. Mov 


Re-sharps 


as soon as tool begins to show duliness or wea 


NEVER Quench in Water! 
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yO 
Joe Bloakes, the foreman 
Was one of the world's! 
fools 
But even poor Joe 
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not a brain in his head 


Could sharpen up 


Tantung t 








RAMET &~= 


ILLINOIS-DISTRICT SALES AND SERVICE IN PRINCIPAL CITIES 


CARBIDE TOOL AND DIE COMPANY, LTD., HAMILTON, ONTARIO 
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Here’s what a veteran at 


about the 


3-Way Angle-Set 


CHARLES LEIGHTON knows plenty about 
angle machining. He’s a veteran tool-room 
machinist with the Ranger Engine Division 
of Fairchild Engine and Aircraft Corpora- 
tion at Farmingdale, Long Island. What 
he says is based on long experience with 
angle machining jobs, both in the tool 
room, and on the production line. 


Wherever you find “UNIVERSAL” Vises on 
the job you'll find this same enthusiastic 
response. For these tools are doing a really 
sensational job on simple and compound 


FAIRCHILD AIRCRAFT SAYS 





angle machining of all kinds. Three-way 
adjustment — 360° rotation on base, 90° 
tilting on upper and lower cradles — en- 
ables UNIVERSALS to convert your standard 
machine tools into universals themselves, 
capable of machining at any angle or com- 
bination of angles! 


You can get immediate delivery on your 
“UNIVERSALS” by sending us your order 
today, accompanied by priority rating. 
Price is only $160, FOB Parma, Michigan. 
Terms: 2%, 10 days; net, 30 days. 


‘ 

. Y For i 9 p ie 7S 

' “or TE 
g Cru al Produ J ~ » 12 production set-ups in accurately detailed draw- 











ings. These sketches have stimulated men in hundreds of plants to think of new and better ways to 
handle angle machining jobs. Scores have been requested by operating executives for distribution to 
foremen and supervisors. Get your set FREE and without obligation, by requesting them on your busi- 
ness letterhead. Write at once, today, to 


UNIVERSAL VISE & TOOL COMPANY 
131 Main Street Parma, Mich. 


JUNE, 1943 39 

















ATT. 


Multiple tool setups are often complicated and ex- 
pensive, and sometimes prohibitive, but in this case 
the value of careful job analysis has in practice proved 
to be productive, accurate and economical. 

Requirements in slides, tool function and blade 
support (details omitted) all combine to the successful 
machining of propeller hubs, which includes straight 
turning, taper turning, grooving, et 

Whether the work be small and delicate or large and 


rough, our engineers will be glad to work with you in 


determining efficient methods of machining. 


Md 
ia 
L 





COVER THE TURNING FIELD 


NE TOOL COMPANY - SIDNEY, OHIO 


tools..but only 





Photographs by courtesy of Curtiss-Wright Corp., Propeller Division 
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saved. This 12 


equipped with double-power 


feed, for machining both 


bevel gear, simultaneously 
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GET YOUR COPIES 
OF THIS FREE BOOK 


Many of the larger as well as 
the smaller users of grinding 
wheels have found this 64 page 
booklet so valuable that they have 
requested as many as 100 copies for 
distribution through their grinding 
departments. . 

Comments with requests for addi- 
tional copies have been highly enthusiastic 
on the instructive value of the contents. 

Already in its second printing, this 
illustrated booklet contains Know How facts 
invaluable as an aid in the operation and 
care of grinding wheels, and particularly for 
the instruction of new grinder hands. Do not 
hesitate to call on us for an adequate number 
of copies to cover your needs. 


* 


INVEST IN WAR BONDS 





Re i 
JUNE, 1943 

















ARN For economical production, with close tolerances required, 

pe P M Diamond Emblem Multiple Thread Mills are available 
in wide variety. 101 

These mills are made of high speed steel, with threads ground to 


exact dimensions. Each tool carries the P M trade-mark, as your Cu 
guarantee of precision performance and long life. ma 
Prices and delivery dates will be quoted on request. 1 


The PIPE MACHINERY COMPANY Cleveland, 1 
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ol th we emo} OF SOLUBLE OILS 


..- Which to use and when 


@ Cutting fluids—emulsifying and non-emulsifying—have definite 





uses in machining. Neither type will do a// the jobs efficiently in 
most plants. The choice between them depends upon many factors: 
type of operation, speeds, feeds, and metals worked; tool life, and 

finish required. 
The extra time and trouble it may take to find exactly the right 
luid for any operation will pay dividends in faster produc- 


abor saving, and tool economy. 





Cutting fluids have two Type of Important function 
$ ‘ Operation in black type 
main functions: 


) cooling 


Low speed, shailo t 
— w St" * S reducing adhesion 





lin 
away heat from the tool and Low speed, heavy cut Pes we 
away heat tron e tool and ) reducing adhesion 
cooling 
H hall t 
igh speed, shallow cu reducing adhesior 
1h hb, . land olin 
e adhesion between tool and Moh od. he cut ( cooling 
shih inal Has S reducing adhesion 
le-tipped t 
1 
I itions Ma be rougni 
I classes, the « 
[ }uITrE st ng 'é) ; , , T 
wn as follow 











Cutting Oils are used: 


> ia sities, as coolants, and 
also 
Si i 

us 

on 5 vhich a water 
bliUilds . n 
fw 


Soluble Oils are usually 
used: 


wl S| 
si 1 s 
—wWi 
Mmaiiy Ss ‘a 
shallo t S 
in S s 
( ti | i 
I} Ss 
al 
SC 
l Ww 
1@ finish 1s 
where Cal -tip} t iS al used 
which req 
on some deep drilling or boring op- 
erations where the fi t f the emul- 
sion assures ampit now of coolant to 


the tool 


These suggestions are merely guides in 
the choice of cutting fluids. Almost 
every machining operation poses a spe- 
cial problem. To make certain that you 
get the most economical answer get a 
Standard ( itting Oil Engineer's rec 
ommendations 

Call the nearest Standard Oil Com- 
pany (Indiana) office, or write 910 
South Michigan Avenue, ¢ hicago, Illi- 
nois, for the Engineer nearest you. In 
Nebraska, call any Standard Oil Com- 
pany of Nebraska office. 


Standard Oil 


CUTTING OILS 
AND COOLANTS 
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2/ 1,296,000n:! 


EXACTLY! Two-onemilliontwohundredandninetysixthousandths 
part of a circle! THAT’S SMALL, ISN'T IT? That is only TWO 
SECONDS OF ARC! That would be, let’s see—mmmm—less than 
.0006” on the circumference of a circle 10 feet in diameter .. . 
less than 1/3 of an inch on a circumference of MORE THAN 
THREE MILES! 

What does it mean? Why, that is the amount of error that 
creeps in on the VINCO OPTICAL MASTER INSPECTION DIVID- 
ING HEAD'S accuracy. Sometimes it is even less! 

Today, most of the great producers of armament in America 
are using the VINCO DIVIDING HEAD to check gears, index 

plates, splines, cams, camshafts, etc., to limits 
that formerly were believed impossible. 


promis oF OF a INCH Further information regarding this accurate 


inspection instrument will be sent upon request. 


VEE Rememmeneh & 20k © Week, | 
\S> EP Ete 8857 SCHAEFER HIGHWAY 
NO DETROIT + + MICHIGAN 
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of airplane radio covers 


-rejections entirely eliminated 


Another example of the superior performance of 


Gulf's revolutionary new cutting oil 


Rejections due to cracking from excessive heat generated 
in the tapping operation was the bottleneck in the pro- 
duction of aluminum airplane radio covers in a large 
instrument plant until Gulf Cut-Aid was used as the 
cutting fluid. With soluble cutting oil, one cover out of 
every five cracked as the tap cut the threads in a one- 
inch drilled hole. 

With Gulf Cut-Aid, this bottleneck was eliminated 
immediately! Since adopting Gulf Cut-Aid over 500 
covers are tapped without a single cover being cracked. 
Result: Rejections entirely eliminated, production in- 
creased 20%. 


Gulf Cut-Aid steps up production 














In plant after plant, Gulf Cut-Aid is demonstrating its 
superiority as a cutting fluid for aluminum and other 
non-ferrous metals. 

In addition to its function as the ideal cutting fluid, 
Gulf Cut-Aid has another important function—it is an 
effective energizer for other cutting oils, regardless of 
type or viscosity. Blended in varying proportions de- 
pending upon the various requirements of the job, the 
use of Gulf Cut-Aid with other cutting oils makes pos- 
sible higher cutting speeds and results in improved finish 
or longer tool life, or both. 

Call in a Gulf Service Engineer today and let him 
demonstrate—in your plant—how Gulf Cut-Aid and 
other Gulf quality cutting oils can help improve your 
machining practice. Gulf Oil Corporation, Gulf Refin- 
ing Company, Gulf Building, Pittsburgh, Pennsylvania. 


es "= 0 gn ue -s 
‘ " E ce 4 sae & © . &’. 26 
Mail mis Goupon t< aay 


ES A Lave Set AS Re GR SR OG Gk EY a eo fe ee ee 






JUNE, 1943 


Name 


Company 


litle 
ii Address 


B Gulf Oil Corporation Gulf Refining Company It 

t 3800 Gulf Building, Pittsburgh, Pa 

ra 

be Please send me, without obligation, a copy of the new revised booklet, “Gulf 


Cutting Oils,’ which includes a helpful Machining Guid 
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what the Roll-Grinder cider. 4! 






ROLL-GRINDING MACHINE 


e Capacity 16” diameter, length 20” 
between centers. 


Manually synchronized table and cross 
feeds. 


2 speed table feed. 


9 speed work head drive, without belt 
or gear change. 


Precision built high-speed spindle. 


Dust protection, 


Centralized controls. 


ENGINEERING 


YODER 


MANUFACTURING 
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fr" the first time it h a 
been done... the bes - 


Cds 
gained by years of experi: m™ 
a production roll-formin D, 
have been engineered and built 


into a grinding machine. Spe- 
cially designed for the grin ling 
of rolls, it does this job quicker 
and easier. Its set-up facility 
lowers costs and the handling 
ease reduces the fatigue factor. 
Both are of paramount impor- 
tance in the efficient operation 


of the grinding of rolls. 


“Bhe Yoder Roit-GRINDING MACHINE 
netps 10 Keep “Em Rolling!” 


or 


WRITE for Bulletin, Delivery or 


Price Information. 


WIRE 
or THE YODER compaNy 
PHONE CLEVELAND, OHIO, U.S.A. 
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Today’s Pioneers Are 


Out of the pioneer meetings 

came our early progress; out 

of today’s Planning Commit- 

tees in many organizations and 
industries will come security and pros- 
perity for a new America. 


Every Friday night at 1088 Ivanhoe Road 
the lights burn late while the Reliance 
Future Planning Committee is at work. 
At other times, these Reliance engineers, 
production and sales men devote their 
energy to making more war goods, quicker. 


But, one night a week in true pioneer 
spirit, they tackle the problems of electric 
motors and motor-drive of the future. 
They start from scratch. They take noth- 
ing for granted. They assume there is a 
better way to build every motor; and that 
no motor-drive problem is unsolvable. 


Their past performance is a guarantee of 
big things to come. They’ve licked some 
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MEETING 
TONIGHT 


\- 


Planning Committees 


pretty tough assignments in many difter- 


ent industries—and even tougher ones for 





our armed forces. They have “on tap” , 


many important developments in simple, 
flexible, production-boosting, electric 


motor-drive and control. 


Reliance engineers— pioneers in their 


field—are available to help you with your 


motor-drive problems. 





Friday Night at Reliance 





RELIANCE ELECTRIC & ENGINEERING CO. 


1088 Ivanhoe Road 


Birmingham «+ Boston « Buffalo * Chicago * Cincinnati * Detroit * Greenville (S.C. 
Philadelphia « Pittsburgh « Portland (Ore.) « St. Louis * San Francisco (Calif.) * Syracuse (N.Y 


. Cleveland, Ohio 


* Los Angeles * New York 


and other principal cities. 
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@ Aro Model 22BGS with 
Rotary Burr being used to 
clean up Aluminum Cast- 
ings. Less Weight — Less 
Fatigue. More Speed and 
Power—More Production 
Ideal for women workers 
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\eal HARDINGE bulletins available 


fosers of Brown & Sharpe machines 





The inside pages of this bulletin give 
helpful information for ready identifica- 
ion of Brown & Sharpe style collets and 
feed fingers. It clearly presents custom- 
ay use of each style and lists attractive 
prices. 














Describes the advantages of HARDINGE 
Master Feed Fingers with adjustable 
tension for No. 00 and No. 0 Brown & 
Sharpe machines. 


Address your inquiry for these free bulletins to 


HARDINGE BROTHERS, INC., ELMIRA, N. Y. 
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SA FINER FEATURE OF LOGAN LATHE 























Precision, Pre-Loaded Ball Bearing Head- 
stock is Standard Equipment on All Models 


Your purchase of a lathe is an investment. To be profitable, it should be a 
long term investment in speedy, accurate production. It will be if the lathe 
is a Logan, because Logan engineering designed it that way... throughout! 
For example, to assure sustained accuracy of the spindle, the headstock is 
equipped with special New Departure Ball Bearings. These bearings, of 
extreme precision, are pre-loaded so that the pressure of the cutting tool... 
either radial or thrust... causes a minimum deflection of the spindle. In 
addition to ‘pre-loading”...these ball bearings are grease sealed... 
requiring no lubrication and no adjustment for their entire life. Moreover, 
the higher operating speed of the Logan Lathe, due to its ball bearing 
spindle mounting, enables a shop to take every advantage of modern, high 


speed cutting methods. Production is increased and unit costs reduced. 


Write for catalog sheets so that you can compare before you buy. 


LOGAN ENGINEERING COMPANY 
CHICAGO, ILLINOIS 


SPECIFICATIONS * 
e Swing over bed 10!2” 
© Bed length 43!" 
e Spindle hole 25/32” 


e Precision ground ways: 2 pris. 
matic ““V" ways; 2 flat ways 


¢ 12 spindle speeds— 30 to 1450 
per minute 


NO. 830 5” CAPACITY HAND SCREW MACHIN 
THE TOOL ENGINEER 














TOOL STEELS CAN CUT AS CHEAPLY AS ONE 


~ seg IS 2. 


— more important, two 
jf 


tool steels can cut twice as 
fast as one, and speed is the prime 
urgency in war production. 

But there are ways of increasing 
production beside installing more 
nodern types of machine tools. A 
better tool steel, or one better suited 

individual job, can materially 
speed up the work your existing 
€ pment 1s capable ot doing. 

ike the case of a big Detroit 


[ t, using DBL High Speed Tool 


4 Sie RL SE BET eB 


Bits instead of a high-tungsten va- you the best a/ternate steels, too, as 
riety, machining castings of X-1340 a protection in event of shortages. 
steel with a surface hardness of 33 ADDRESS DEPT. TE-3 


Rockwell C, and a subsurface hard- 
ness of 26-28C. The DBL Tool Bits 
showed 30% increase in work done 
between grinds, running at 166 
RPM against a previous speed of 


100 RPM. 





Our Service Staff is ready to help —_ 


you mam op wnt secs vin ome linimeaelaalate 


production jobs, for more work STEEL CORPORATION 


done per machine. They'll show é KENRIDGE, PENNSYLVANIA ‘ 





NE, 1943 
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OVERNIGHT 
TO ALL AMERICA... 
FROM THE HUB OF 
AIR TRANSPORTATION 


= 





VLLENGLS 
LOUGL 
GE 4 AZ & 
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where DESIGN and PRECISION 
combine to create better tools! 


In making an efficient cutting tool, whether it be a hob, broach or cutt 
the milling operation is of extreme importance. Precise and ski 
craftsmanship is required to produce the tool exactly as designed 

is particularly true when special construction features are incorporat 


The illustration above shows an Illinite Slab Milling Cutter being milled 
with extra large fillets designed to follow the natural chip curvature for 
maximum removal of material. This is typical of the special construct 
provided in Illinite cutters to achieve utmost efficiency in accorda: 
with the specific purpose of the tool. 


Discuss your tool design problems with an Illinois Tool engineer- 
suggestion will point the way to increased production through greate! 
tool efficiency. 


MANUFACTURERS OF METAL CUTTING TOOLS AND SHAKEPROOF PRODUC 
2501 N. Keeler Avenue, Chicago, Illinois 
In Canada: Canada Illinois Tools, Ltd., Toronto, Ontario 
HOBS BROACHES SHAPER CUTTERS GEAR CUTTE! 
MILLING CUTTERS GROUND FORM TOOLS SPECIAL TOOI 
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USE THE MOORE JIG GRINDER 


How would you do this job without a Moore Jig Grinder? Most likely 
you would swing each of the six sections up on an internal grinder, gcing 
through all of the laborious steps of centralizing, locating, indicating, 
grinding, re-assembling and checking. With the Moore Jig Grinder ycu 
do it all in one setting, with the die completely assembled in its cwn 
lie-set and located on its own dowels—in one-quarter the time! 

Until recently, distortion due to hardening was a bugaboo in the pro- 
duction of tools and dies for precision parts. Correcting the position of 
holes after hardening was a costly, highly skilled, and, at best, make- 
shift process. But with the Moore development of the Jig Grinder, a 
machine new to tool-and-die practice, you can now with speed and 
ease relocate your holes and finish-grind them, straight or tapered, 
within .0001”. 

The Jig Grinder was created in the Moore toolrooms by Moore tool- 
and-die specialists specifically to solve the problem cf hardening distor- 


tion on dies, drill jigs, master plates and precisicn gage parts. Besides 





caving toolroom time, it increases 
' Partner in Production the life of a die from two to twenty 


of Moore Jig Borer bores the holes umes that of an unground dic. It 
4 pe SERED She Sentrede Serere 123 a capacity to grind holes from 
“ = hardening, thus holding the Icca- sain jie = gh . 
tion as close as possible to eliru- LSS" ta. 4", accuracy of screws cf 
1ate excessive grinding. Send for 
| literature cn both machine 


.CO005S” per inch, and grinding speeds 
cf 15,000, 25,000 cnd 45,000 RPM. 











Manufactured by MOORE SPECIAL TOOL CO., INC - Bridgeport, Conn. 
ap 
TOOLS 


EXCLUSIVE DISTRIBUTORS: MARBURG BROTHERS, INC + 90 WEST STREET, NEW YORK, N. Y¥¢ 
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Get all 3 - DIMENSIONAL ACCUR\cy 
PERFECTION OF FINISH 


PRODUCTION SPiEp 
uith FITCHBURG 
Automatic Cleied 
Cycle Grinding.” 


The Fitchburg formed wheel grinding met 




















matic closed cycle, produces a wide variety 
automotive, airplane and marine industry w 
accuracy and high speed. This results in sn 
performance. 

Here are some of the Outstanding reatures of! 

Spline Grinder:— 

These machines are designed so that ne 
trained quickly to operate them — an 
these times. 

Wheelhead column may be arranged to sw 
imum of 20 degrees for either right-hand or: 
lead angle when helical attachments are furni 

Elevating mechanism is mounted on top 
for the convenience of the operator 

The headstock may be furnished for eithe: 
hand, or left-hand helical splines. 

The index plate is mounted at the left-hand 
headstock so that it may be removed easily fo: 
plates. There is a standard 16 key plate which will t 
of 2, 3, 4, 6, 8 and 12 spline shafts by inserts in th 
notches. Separate index plates are necessary for othe: 
divisions. 

Many leading industrial plants in the United St 
using Fitchburg grinding equipment to speed producti 
save man hours. Let Fitchburg engineers show you 
speed production by this modern grinding method 

FITCMSURG 
Write today for this catalog show- 
ing wide range of successful op 


erations. 


CORP. 


FITCHBURG, MASSACHUSETTS. U.S.A. 


Manufacturers of — Bowgage Wheelhead Units, Multiple Precision Grinding Units, Spline Grinders, 
Cylindrical Grinders, Gear Grinders, Bath Full Universal Grinders and Special Purpose Grinders. 
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BOLL IN Ha“& Precision Automatic Screw Machine 





achieves new advances in accurate, high speed, versatile screw ma- 





hine production. Diameters from .005” to \_"’ and lengths from k”’ to 234" 


l¢monstrate the extensive range of work which can be produced on the 16-A. 


The samples, shown here in actual size, represent the almost endless 


variety of simple and complex precision parts which the 16-A produces 











Ss 


R GOLDEN 
NIVERSARY 


ymplete—in one operation. 


In addition to step and contour turning and chamfering, the 16-A, with 
attachments, also automatically performs centering, drilling, threading and 


slotting operations. 


EXCEPTIONAL ACCURACY AND QUALITY OF FINISH—High diametrical accu- 
racy—work rigidly supported at point of cutting tool load. Unusually high 
finish—grinding often jae! 

LOW TOOL AND OPERATING COST—Maximum accessibility for quick set- 
ups. Uses only standard single point tool bits. Micrometer adjustments on 
every tool. Centralized controls infinitely variable speeds and cam feeds 
at touch of dials. 


LONG LIFE OF PRECISION PERFORMANCE—Slow, smooth operating move- 
ments, elimination of indexing or spindle reverse, and complete freedom 
from vibration insure a long life of efficient service. 


COMPLETE TOOL AND CAM SERVICE... No charge or obligation 


seorse GORTON macuine col 


1322 RACINE STREET, RACINE, WISCONSIN, U.S.A. 
SPECIALISTS FOR 50 YEARS IN REPRODUCING FROM MASTERS—ENGRAVING, DIE MAKING, VERTICAL MILLING MACHINES 








PARTS SHOWN 
ACTUAL SIZE 





GET THE FACTS 
NOW 


Write Today for 
FREE Bulletin 








MAIL TODAY 









cr 
| GEORGE GORTON MACHINE CO. 
1322 Racine St., Racine, Wis. 

Send me. without obligation, FREE bulletin with com- 
| plete information covering the Gorton 16-A Precision 
| Automat 
| 
| 
| 


Name Title 
Company 
iddress 


Cari ss ova ; State ovecees 
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For Rapid Machining 
OF SMALL PRECISION PARTS 


In hundreds of important war production shops the new Series 


1000 South Bend Turret Lathes are first choice for machining 
small precision parts. Highly efficient on all work within their 
capacity, these lathes are especially popular for close-tolerance, 


second operation jobs. 


SPECIFICATIONS 


Hole through spindle . 2.26 ee«e 1 Spindle speeds (12) . 50 to 1357 r.p.m. 
Collet capacity, Wis 4-6 6.4 « 1” Thread « utting feeds (48) . tto 224 per inch 
Swing over bed and saddle wings . 10's" Universal carriage power feeds 

Effective feed of turret slide . . 1” longitudinal (48) . .0015” to .0836” 


Turret face to spindle, max. . . . 1935” transverse (48) . . .0006” to .0309” 


South Bend Turret Lathes, Engine Lathes and Toolroom Lathes are 
made in a wide range of sizes and types. Write for catalogs and 
the name of our nearest dealer. 





SouTH BEND LATHE WorR<KS 


LATHE BUILDERS FOR 36 YEARS SOUTH BEND, INDIANA, U.S.A 





4-Way Turret Tool Block permits gre 
number of operations per setup 
to 4 positions. Optional equipmer 


‘ ompound Rest Croas Slide, interchange- 
able with Handlever Cross 


supplied as regular equi; 
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Severance TOOL BOY shipping container | 


insures delivery of your tools in 


Whether you have ordered new Severance Mid- 
get Milling Cutters or sent in your worn tools to be 
Reground, you can be certain they will arrive at 
your plant in perfect condition. Tools shipped in 
the new Severance Tool Boy shipping container 
cannot touch one another—no matter how rough- 
ly the package is handled enroute. In your plant 
the Tool Boy serves as a handy container for dull 
cutters and can be used again for shipping tools 


back to Severance for regrinding. 


Yet the Tool Boy is only one of many advantages 


you get when dealing with Severance. Because 


Severance Midget Milling Cutters are hardened to 
63-65 Rockwell C, then ground by hand from the 
solid they cut clean, sharp chips and speed up the 
JUNE, 1943 5 


perfect condition... 





finishing of any metal, wood or plastic pattern, 


casting or part. 


Because of the precision and care with which 
dulled and worn tools are reground at Severance 
you get tools as good as new at a fraction of new 


tool prices. Write today for complete facts. 





MIDGET MILLING CUTTERS e PRECISION REGRINDING 
SEVERANCE TOOL INDUSTRIES, INC., SAGINAW, MICH. e 
PLANTS IN LONG ISLAND CITY, N.Y.; DETROIT, MICH.; 
FORT WAYNE, IND.; CHICAGO; AND LOS ANGELES 
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“HIS important piece in a vital 

| war machine is finished in three 
milling operations from a tough steel 
forging. The first operation, which 
consists of straddle milling the sides 
of the piece, is shown in the photo- 
graphs above. A two-position recip- 
rocating table is used on the milling 
machine so that one position is cutting 
while the other is being emptied and 
reloaded. Two sets of cutters on the 
arbor are used, as shown. The cut 
is parallel most of the 
way and flares at a pre- 
cise angle on the step. 
The width, and the po- 
sition of the step, must 
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CUTTTING TOOLS ARE SCARCE 
MACHINES CAN'T RUN WITHOUT THEM 


CONSERVE WHAT YOU HAVE 





pteeurate Sizing... to .0003” 


SPECIAL STEPPED STRADDLE MILLS 


be held within +.0003” —.0000’. 
The Barber-Colman Milling Cutters 
used in this operation were spec- 
ially designed for the job by experienced 
B-C small tool engineers, based on 
requirements of extremely fine finish 
and close tolerances. Their out- 
standing performance is full testi- 
mony of our engineering department's 
ability Better Cutters. 
You, too, can profit from this en- 
gineering service by taking your 
cutter problems to your 
Barber - Colman repre- 


to design 


sentative mearest you, 
or by sending the data 
directly to us. 


Carber-Colman Company 


GENERAL OFFICES AND PLANT « 213 LOOMIS STREET ¢ ROCKFORD, ILLINOIS, 





PRODUCTION DATA 


Material — Tough Steel, Work Hardens 
Feed — 5'." per minute 
Cutter Speed — 70 R.P.M 
Stock Removal — Width 
Depth 15,". 
Machine — Sundstrand No. 1 Rigidr 
Special table 


Holding Means — Special Fixture 


Production — 120 pieces per hour, in- 
crease of 84 


Pieces per Cutter Sharpening — 200 


Production with former method — 65 per 
hour 


















ProouctTt 


HOBS, HOBBING 
MACHINES, HOB 
SHARPENING MA- 
CHINES, REAMERS, 
REAMER SHARP- 
ENING MACHINES, 
MILLING CUTTERS, 
SPECIAL TOOLS 
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on. this new Low-cost Delta l=, 


CH/P-BREAKER GRINDER 


n to the best features of standard grinder de- 
0 s new Delta machine incorporates many, new 
XC improvements not found in grinders costing 
es as much. It is a big, heavy, accurate machine, 
si for grinding the chip-breaker groove in Car- 
ide-tipped tools—also for grinding form tools, thread 
grinding. 


hase ind other units requiring accurate 


Can Also Be Used as Surface Grinder 


Sy Sit removing the universal vise, this grinder can be 
ised regular surface grinder—which greatly increases its 
sefi s to both large and small shops. 


Some of the “Highlights” of this 
Big, Solid, Accurate Machine 


Pro cuon men ae see this grinder for the first time 
variz iably astonished at its many features and its low 
Some of the outstanding points are: 


NEW “UNIVISE” The Univise for grinding, drill 


ing and light milling. Rigid, 
heavy, massive, it is builc of four 
« “component parts each with a 
separate circular scale of 360 
and each of which can be inde 
pendently rotated and set. Thus 
it has four distinct planes of ad 
justment which means that any 
angle can be easily and speedily 
obtained. By simply making a 
record of settings of each scale 
for duplicate grinding, the vise 
»e quickly reset to exact original angle. Jaws take 
up to 142". Has detachable keys on base which can 

oved to pe rmit use of vise on drill press or other 
nes without table slots, or on a magnetic chuck 


improved, Well-Designed Spindle — 
heart” of any Surface Grinder—made extra long with 
ring at either end, widely spaced. Forward bearing 
urge surface taper bronze bearing of design usually 
d only in much more expensive grinders—rear bear- 
s sealed-for-life ball bearing. 


Special Wheel Mounting System — 
zes two-piece adapter so that either wheel, or wheel 
adapter, can be removed. Thus once wheel has been 
d up, wheel and adapter can be removed and re- 
placed without need of re-dressing wheel. 


Improved Table —smooth operating, with conven- 

tly located control handles—has long ways so that 

e rides solidly. Gibs provided so that all play due to 

vear can be eliminated. Micrometer collar, with wide 

graduations on the traverse adjustment permits accurate 

ngs. The table is provided with T-slot for clamping 
xtures or magnetic chuck in place. 


Specially Designed Column = of one-piece construc 
cast of high-tensile iron, normalized and accurately 
nd to close tolerances. Steel gib guides bracket yoke 

it is always in perfect alignment. Entire column 
ether with bracket, can be rotated 360°. 

Coolant Attachment— hich provides proper amount 
oolant for Resinoid bonded 
nond wheels used for 
p-breaker grind 

gz. Prolongs 
el life and 


rency 


The Army-Navy “E"” 










tion 


JUNE, 1943 











wheel to table 


under 7" wheel to B & S No. 510 Maeg- 
netic chuck—6''; Ta 


Send Coupon 


Send for catalog 
giving full details 
and prices on the 
new Delta Chip 
Breaker Grinder— 
and also showing 
full line of Delta 
drill presses, band 
saws, abrasive fin 
ishing machines 
and other Delta 
low-cost machine 
tools. Getin touch 
with nearest Delta 
Industrial Dis 
tributor or send 
coupon 













Specifications 
Maximum length = . 
that c an be ground 
—13%2"; Maximum 
width that can be 
ground—6"'; Maxi- 
mum space under 
1 

942°’; Maximum space t 






ble surface 534"'x12 ¥. . rs 

for Full Details : 

The Delta Manufacturing Company 

610-F E. Vienna Ave., Milwaukee, Wis. ! 

Genuemen: Please send me your new catalog giving 

full details and prices on the Delta Chip-Breaker | 

Grinder and your full line of low cost machine tools. 
\ 
1 
! 
| 
i 
1 
! 
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Name 


1 
l 
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I 
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UNNEN HONING Provides a finis!; of 


a 2 to 3 micro-inches~ 





and at a Saving of 


"35% in time! 





ead — and a super-sn 
finish with a real increas 
production which means a saving 
cost. That's the record of the Sun: 
“MA” Precision Honing Machine 
the modern plant of the Fidelit 
Machine Company. 


This one example is indicative 
the many reasons why hun- 
dreds of leading manufac 
turers handling important war 
contracts have adopted Sun- 
nen Honing. 


Consider These Advantages 
Wide range—handles 
internal diameters of 
185” to 2.625”. Ac- 

curacy within ‘‘one-tenth”’ 

guaranteed—has been held 


Battery of 6 Sunnen Precision Honing Machines in 
completely air-conditioned room — honing to .0001” 
tolerance 


“Ss . to .000025” on production 
‘ jobs. Relieves big internal 
Ls , | grinders for other jobs. Cor- 


Aviation Hydraulic Cylin- 
der made of Aluminum- 
Alloy. Improves the qual- 
ity of the bearing surface. 
An extremely smooth 
surface-finish is secured. 


pI 
Diesel Engine Fuel Iniec- 
tor Cylinder So acc 


rate that a piston can be 
fit within .0O005 inch 


Bronze Valve. The Sun- 
nen method of honing is 
vsed to secure a high 


finish ond accuracy 


Soved time in producing 
@ smooth, accurate finish 
on this bronze remote 
control valve body 


O 


Aircraft Valve Tappet 
Re ler. 4-Micro finish, 


wr 


"Strict alignment main- 
tained between two 
holes 


portant 
is ploy'® 








rects errors of out-of-round- 
ness or taper caused by pre- 
vious operations. Facilitates 
duplication of sizes. Does not 
require skilled labor. Practical 
— inexpensive — economical 
to operate. 


Put Sunnen Honing to work 
in your plant! 


SUE Nn 








SUNNEN PRODUCTS COMPANY — 7932 Manchester Avenue, St. Louis, Missouri 
Conadian Factory: Chatham, Ontario 
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DATA AND 
REQUIREMENTS. . . 


recision gage blocks. 
ibilize lapping plates 


4 ites. 


FORMER METHOD... 


sed dry ice, but could 
1 uniform results. Dry 
ind difficult to use. 


DEEPFREEZE METHOD... 


ks were chilled in 





compiete det 
tions, a? 


for copy toda) 








PART INFORMATION 
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Deepfreeze Cascade Unit at 
-120° b. six times during final 
finishing operations. Chilled 4! 
to 5 hours in Deepfreeze—1 42 to 
2 hours to bring to room tem- 
perature. 


RESULTS... 


Complete stabilization of blocks, 
eliminating costly metal growth 
and warp. Also lapping plates 
now hold accuracy for two or 
three days. 


FREE BULLETIN 


describing De epfrec zé Units wit 


and spec fc a- 


wd listing other uses. Send 
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HOW METAL CHILLING | 


KEEPS THE 


Accuraey 


IN PRECISION 
GAGE BLOCKS | 


COMPLETE STABILIZATION OBTAINED 
IN BLOCKS BY TREATING IN DEEPFREEZE 
—120° CASCADE CHILLING UNIT..... 


A prominent manufacturer of precision gage blocks was able to 
minimize expansion and warping of the blocks by chilling in a 
Deepfreeze — 120° Cascade Industrial Chilling Unit. Deepfreeze 
sub-zero temperature is used to stabilize the blocks and maintain 
maximum Rockwell hardness by eliminating elevated drawing 
temperature after quenching and securing stress relief by bringing 
the blocks from room temperature to —120° F. six times during 
the final finishing operations. This complete stabilization elimi- 
nates costly metal growth and warp by holding the finished size 
under all normal temperature changes and handling. 


Deepfreeze also used to speed manufacture 
of gages... 


Heretofore the flatness of the lapping blocks used in the manu- 
facture of these gage blocks was subject to a time distortion 
due to the release of strains and “‘ageing’’ of the metal which 
made it necessary to resurface them every two or three hours. Now 
by stabilizing through chilling in the Deepfreeze, the plates retain 
their accuracy for two or three days...or 2000% increase in 
number of blocks lapped between resurfacing of lapping plates. 


HOW YOU CAN USE DEEPFREEZE 


In addition to preventing the growth or warp in gages and pre- 
cision parts, Deepfreeze metal chilling can help you in: (1) The 
Shrinking of Metals for Expansion Fit (2) Treating of Tool Steel 

3) Storage of Annealed Aluminum Alloy Metals (4) Testing of 
Aircraft Instruments and Materials. Deepfreeze Engineers are 
available to assist you in these and other metal chilling applica- 
tions to your products. Send for preliminary calculation and 
test—no obligation. 


* Deenreeze 


DIVISION 


MOTOR PRODUCTS CORPORATION 
2311 DAVIS ST., NORTH CHICAGO, ILLINOIS 
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wir THIs NEW 





f 


INTERNAL INDE 


8 ee both hand and hydraulic table operfttion . . . each independ- 








MODE 








O" of the other ...a new and exclusive Saviway “e ... permits 





use of both hand and hydraulic feed in combination on the same job in 
the same setting . . . other special features that help speed up production 


. send for literature giving details and complete specifications. 


“! INDUSTRIES 
| + Wlactine Vool Leviziorr 


4879 EAST EIGHT MILE - DETROIT, MICHIGAN 














HAYNES STELLITE RODS-»~, 


Every Type of Hard-Facing Application | 





Available in most sizes 


and types for essential uses 


What Hard-Facing Is—Hard-facing is the 

















process of welding on to wearing parts a protective 
coating, edge, or point of a hard metal. This pro- 
cedure makes critical parts of machines and equip- 
ment last from 2 to 25 times longer. Haynes Stellite 
Company has a rod for every type of hard-facing ~ 
application. 
Types of Rod Available 
Haynes Stellite Rod —the original non- | laystellite Inserts — cast tungsten 
ferrous cobalt-chromium-tungsten hard-facing carbide in 13 standard shapes and sizes — , 
alloy — available in three different grades — extremely resistant to abrasion — generally 
high in “red hardness,” highly resistant to abra- applied by oxy-acetylene process with high- 
sion and corrosion—applied by oxy-acetylene strength steel rod as binder. 
eee Haystellite Tube Rod— tungsten car- 
; bide grains of 9 standard screen sizes in high- 
Hascrome Rod — iron-base hard-facing ; 
strength steel tubes—extremely wear-resistant 
rod containing chromium and manganese — : ; : 
; ; —applied as hard-facing rod, generally by oxy- 
work-hardens under impact — applied by oxy- 
; acetylene process. 
acetylene or electric-arc process. 
Haystellite Composite Rod-— tung- 
Haynes Stellite “93” Rod-—iron-base sten carbide grains of 4 standard screen sizes 
hard-facing alloy containing more than 40 per distributed in high-strength steel binder — ex- 
cent of alloy ingredients—hard and abrasion- tremely wear-resistant — applied 
resistant—applied by oxy-acetylene or electric- as hard-facing rod, generally by 
are process. oxy-acetylene process. 
Write for descriptive literature on the types of 
hard-facing materials in which you are interested. 
HAYNES STELLITE COMPANY 
Unit of Union Carbide and Carbon Corporation 
New York, N. Y. Oi Kokomo, Ind. 
Chicago — Cleveland — Detroit — Houston— Los Angeles — San Francisco— Tulsa r 





ue. o@ §~ Gee Ree “oR Reese wee lhl lL EO - 


words “Haynes Stellite,” “‘Hascrome,” and “Haystellite” are registered trade-marks of Haynes Stellite Company. 
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Hannifin 3§-ton hydraulic press 
at one of the plants of 
North American Aviation, Inc 


_— 
#5." 
™ 
P ae =. 7 
s 2 Y, 
© Rye! 


Aydrautie PRESSES 


North American Aviation, Inc., build- 
ers of bombers, trainers, and the fa- 
mous Mustang fighter airplanes, uses 
Hannifin hydraulic presses for pre- 
cision forming operations. The press 
shown here is being used for contour- 
ing a longeron of the Mustang fighter. 
Fast, accurate performance on exact- 
ing operations like this is the natural 
result of Hannifin hydraulic press de- 
sign. The exclusive sensitive pressure 
control gives the operator any ram 
pressure needed, from a few pounds 
to full press capacity, at a finger-tip 
touch of the single-lever control. Pres- 
sure exerted by the ram is infinitely 
variable and proportional to control 


lever movement. This control 
simple and natural that oper 
easily maintain high production 1 
and consistently accurate work 
Hannifin hydraulic presses are 
in many standard types, capacit 
tons to 200 tons, for forming, stra 
ening, press-assembly, and si 
operations. Modifications are r¢ 
made in reach, gap, stroke, and t 
design to meet individual needs 
sult Hannifin engineers for sy 
recommendations 
HANNIFIN MANUFACTURING COMPANY 
621-631 South Kolmar Ave., Chicago, Illinois 


Detroit Representative: R. A. Rean, Hayward Building 
4829 Woodward Avenue « Telephone Columbia 4949 
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1pRODUCTION PERSPECTIVES 
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LAST-MINUTE NEWS REVIEW of MASS MANUFACTURING 
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TEST THEM FREQUENTLY 





Adequate checking 


equipment, witn 





needed repairs and 











is indispensable 


+ 











enance of your ga; 





Photos courtesy Re; 


Hililiaes 









Just what faring ter 
An adequate accounting system indicates ex- should have depends up 
actly the present conditionof your gages, shows set-up of your own plant. But 
when they were last checked, warns when new the experience of many pla 
¥ gages should be ordered. shows the value of du 
PROTECT THEM BETWEEN JOBS gard to the three feat 
\ illustrated on this p 
Adequate testing of gage safe 


convenient storage, and accurat 

ords of their use and. conditio: 
these are the three essentials to k 
in mind. Planning for these with « 
will pay you well in bette: 
control of your product. 








GREENFIELD TAP AND DIE CORPORATION 


— GREENFIELD, MASSACHUSETTS 









Detrort PLANT 


Determine the method best adapted to your 

plant which assures safe storage for gages 

while not at work. In the tool crib shown 
here, gages are replaced, and sealed in 
their original packages, after each job 


Waren 
New York. Chicag 
In Canada GRareENFIELS 


or Canapa, Ltp., Gat, Ont 


OY GREENFIELD 


oe 1 


“Tool Conservation Begins tn the Fool Crit 
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-recision Forging Pinion Gears 


Saving critical machinery, material and cost, Timken-Detroit's 


forging and coining process produces a gear of greater strength. 


R. J. GOLDIE 


VICE-PRESIDENT 
TiIMKEN-DETROIT AXLE COMPANY 


NEW Timken-Detroit process 
T r coining differential pinions is 
zed as one of the most revolu- 
developments in gear making 

ent years. 
In our case it has been the means 
ing more than 1,500,000 pounds 
gh grade steel annually on two 
ns alone, plus thousands of man- 
machine-hours and a tremendous 
estment in hard-to-get gear cutting 
nachines. Figure 1 shows a compari- 
son of the weight of steel formerly 
| in generating the smaller of the 
two sizes of high traction pinions, 
ind the weight of steel now used in 
ing and 
nion. The saving on the smaller 
size amounts to .73 pounds per pin- 
n, in that the bar stock weighed 1.65 
pounds, whereas the weight of steel 
for the coined pinion is .92 pounds. 


oining the same size 


On the larger size, the saving amounts 
to 2.65 pounds. 

Che differential pinion under con- 
sideration is not the usual type of 
pinion, but is of considerably coarser 
pitch and of a different tooth form 
than the ordinary differential pinion 
with the involute tooth form. (See 
box, “How Timken-Detroit Differen- 
tial Gears Differ from Conventional 
Design.”’) 

In normal operation an axle dif- 
ferential compensates for variations 


FIGURE 3: details of smaller pinion. 
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FIGURE 1: savings in steel are effected by new process. 














Tj 


FIGURE 2. Working parts of a driving axle, from left to right: axle shaft which 
transmits engine torque to left wheel; the differential; the bevel pinion which drives 
the bevel gear; the bevel gear, riveted to the differential case; and the shaft which 


transmits torque to the right wheel. 


in speed between the outer and inner 
wheel, as when rounding a turn and 
it equally divides the torque input 
between the two driving axles. 

The greater number of pinions 
necessary to the manufacture of Army 
vehicles is indicated by the fact that 
four pinions are required for each 
driving axle and military vehicles 
today are all-wheel-drive vehicles for 
the most part. 

Heretofore our high traction dif- 
ferential pinions in both sizes have 
been produced on Modified Gleasons 
in which a cam developed by our En- 
gineering Department was mounted 
to actuate the cutting tools in the de- 
velopment of the required tooth form. 
These machines were specially made 
and it was impossible to get additional 
machines in time to meet vastly in- 
creased schedules when war seemed 
imminent—long before Pearl Harbor 


Chere have been numerous attempts 
to hot roll or hot forge gear teeth in 
the past, but I do not know of any 
commercially successful development 
until the Timken process was develop- 
ed in 1941. 

Either because of variations in the 
dies or rolls from a cold die to a heat- 
ed die or roll, or because of excessive 
wear on the dies or rolls from scale, or 
because of scale on the teeth, the ac- 
curacy of form and surface necessary 
in gears running within close limits of 
backlash apparently was not attain- 
ed in commercial production. 

Early in 1941, I had conceived the 
idea of coining pinions in a Maxi- 
press manufactured by the National 
Machinery Company. Our press was 
a No. 6 weighing approximately 300, 

O00 pounds and of about 2000 tons 
capacity 
needed for the operation, but of as- 


probably larger than was 
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FIGURE 4: the pinion 


ure rigicit e | 1 et eX 
perimentati 

The manager 
ion, Mr. C. L. W 
experimentation necessary to 


tne process 


We had chose Work he 
OMY proce ! the piniol itnet 
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'o save as much material as pos- 

ible, we started with a pinion hav 


ing a hole pierced through it in the 
stock 


left for finish machining the bore 


lorging process with enough 


rhis approach was abandoned be- 


cause in the coining operation § the 
metal was forced back into the pierced 
hole rather than into the pinion tooth 
cavities of the coining die 
Experimenting with a solid pinion, 


we were able to force the material 


into the tooth cavities. 


heavy as to distort the 


but either the 
flash at the contour of the heel of the 
tooth was s 


forging dies. 





FIGURE 5: the coining dies. 





FIGURE 6: the die reinforcement. 


the flash 1 
the coining die 


tooth, or if we reduced 
reasonable thickness 
burst 


would \ttempts to coin the 


pinion cold had been abandoned lony 
since and were 


ture of 1200 


coining at 
to 150( F. 
We next tried putting a cup-shaped 


a tempera 


depression in the center of the spher 
ical radius at the back of the pinion 
hoping this would give a place for the 
This failed 
because the metal apparently would 


metal to flow in coining 


FIGURE 7. Upper and lower bolsters in place in forging 














press. Slug in die at extreme right is ready for upset. 
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FIGL XE 8-a. 


Bar 





niforn 


riyv in 


FIGURE 8-b. 


k slug. Upset slug. 


FIGURE 8-e. 


Semi-coined. 


ined by removing all scale 


blasting between the forging 


ng operations, and then us 
e abrasive for light sand blast- 
er coining. 


+ 


ing, it was discovered, had t 
in the coining operations 
have not 


form results, and we 


eloped this phase of the work 
is we intend to go. 


1942, we 
pinions, 


made a run wil 


making an accurate 
n every 100th pinion from the 


g dies, and found no appreciable 


ition between the first pinion and 


Oth. We have finished, to date, 


million of the small size. 


rejections during the past three 


FIGURE 8-c. 
Rough forging. 


FIGURE 8-f. 
Finish-coined 


me per cent 

We are getting 12,000 to 16 
pinions from forging dies. We are 
getting 18,000 to 20,000 pinions tron 
The cost 
with semi-forged and cut pinions ha- 
been reduced 10.2 per cent; 44.2 pe 
cent of the original weight of steel 


coining dies. as compared 


also saved. 

We have also finished over 100,0( 
of the No. 2 pinion, a much large: 
and heavier pinion. Forging dae lift 
on the No. 2 pinion is from 8,000 t 
10,000 pinions. die life is 
from 15,000 to 16,000 pinions. We 
have reduced the cost of this Ni 


Coining 


pinion by 182 per cent steel saved 


amounts to 55.5 per cent. Scrap ha 














ths have been less than 1 5th of been 2! per cent but will be reduce 
FIGURE 9. 
MACHINING OPERATION SHEET 
| PINION No. 1 COINED DIFFERENTIAL PINION 
OPERATION TYPE OF 
NUMBER DESCRIPTION OF OPERATION MACHINE USED 
| Pickle Pickle Tank 
2 Shotblast (use fine grain) Tumblast 
3 Inspect for scale & forge marks Bench 
4 Cold Trim Flash Trimming Press 
5 Planishing Hydraulic Press 
6 Drill center hole Hydraulic Multiple Dr 
7 Finish bore, ream, chamfer & face spherical surface Acme Turret Lathe 
8 Grind burrs off back of (7) teeth Angle Ext. Grinder 
9 Chamfer & face inner face S. S. Drill Press 
10 String on wire & pack in carb. box Floor Work 
11 Load box in carb. furnace Box Furnace 
12 Unload furnace & quench in oil Floor Work 
13 Remove from oil & remove wire Floor Work 
14 Restring on wire Floor 
15 Load furnace & reheat Bellevue Furnace 
| 16 Unload furnace after reheat, quench in oi! & remove 
from tank Furnace & Tank 
7 Wash & draw Tank & Homo 
18 Remove from wire Floor 
19 Shotblast (use fine grain) Tumblast 
20 Test hardness Rockwell Tester 
21 Grinding the bore Heald Size-o-matic 
22. Grind spherical surface Norton Radius Grinder 
23. Inspect by operator Rolling Fixture 
24 Inspect (match with side gear) Balling Fixture 
INE, 1943 


ae 3 
ta 





FIGURE 8-d. 


Trimmed. 





FIGURE 8-g. 
Inspection. 
ess than 1 per cent 
Now, let us consider in greater de 


the pinion. the dies and the manu 


facturing process as In operation to 
lay. Specifications applying to the No 
two high traction 


teeth 


1 or smaller of the 


nions call for seven teeth—-12 
mate—the pitch is 3.27-~and the 


gh traction pressure angle is 25 


\ detailed drawing of the No. 1 pinion 
shown by Figure 3 

The pinion forging dies eventually 
developed are shown by Figure 4. The 


dies in the 


back row are the uppet 
dies, while those in the front row are 
he lower dies. The dies at the ex 
treme right, labeled No. 1, are those 


which receive the heated slug and up 


set it. No dies receive the upset 
slug and semi-forge the teeth. No. 3 
and No, 4 dies are alike and finish 


forge the teeth, these dies being used 


alternately to prevent over-heating 
Fewer than three strokes in the forg- 
ing process required an impossibly 
fast flow of the metal, while more than 
three strokes were unnecessary. 

\fter the 
the pinion is trimmed to remove the 
flash, 


the two dies shown by Figure 5. 


hree-step forging process 


following which it is coined in 
The 
dies labeled No. 1 semi-coin the pin- 
ion and form the depression in the 
back of tooth which was the 
answer to coining die life. No. 2 dies 
perform the finish-coining operation. 

One of the 
many pinions from each set of dies 


each 


secrets of getting so 


is found in the die reinforcement or 
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FIGURE 10. Trimming flash after the 
final coining operation. 


hown by | Ire It resist in 
tendenc r the i¢ to spread 

break and of irse contributes 

the extreme accuracy of the finished 
pinion, whether it the first or the 
10,.000th prod ed by the dies Lhe 
die proper is inserted in the reinforce 
ment by a light press fit 
\fter the die has 


its reinlorcement, the 


been inserted in 
issembly is in 


erted in a bolster which is keved into 





ed of the forging 





Figure 7 shows the upper and lower 
bolsters in place in the forging press 
ready to begin a run of pinions. Close 
examination shows a slug in the die 
it the extreme right, ready to be upset 

Concerning the type and cost of 
equipment used, our Maxipress cost 
about $83,000 installed. However, the 
work could be done on a No. 4 Maxi- 
press costing approximately $41,000. 
Capacity on the No. 1 or smaller pin 
ion is 320 per hour sustained produc- 
tion. Capacity on the No. 2 or larger 
pinion is 250. Further development 
of heating and handling will step the 
No. 2 pinion up to approximately 300 
per hour. To generate the same num- 
ber of pinions per hour would require 
19 special machines costing approxi- 
mately $266,000 and space require- 
ments would be approximately 100 
per cent greater 

The only other items of equipment 
required are a controlled heat furnace 
costing $6,000 installed and a No. 12 
Erie Trimming Press costing $3,500 
installed. All three items of equip- 
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@ An 


differential is that torque delivered to tw 


nherent fault of the ordinary axle 


wheels operating from the same differentia 
w be no more than twice that going to the 
wheel with the least tractive ability. In other 
words, when one of the driving wheels en 
counters a condition of relatively no friction 
al resistance, such as ice, only enough torque 
will be delivered to that wheel to drive it 
The differential, being in its nature a com 
pensator, transmits only a like amount of 


orque to the second driving wheel 


Timken-Detroit has designed a differential 


tok ng no more space than the conventiona 


HOW TIMKEN-DETROIT DIFFERENTIAL GEARS 
FROM CONVENTIONAL DESIGN. 


which 4 f 
a mplished by 
, - T 
Pp tT) ihe 






pitch Convent ona 
age ratio of 1 | at 
contact. Timken-Detroit 





ng has a variable rat 
] | to | + This 


change in the gear set 







particular conaitions 




















































FIGURE 12. The pinion following final 
machining. This shows how depressions 
formed by semi-coining are almost en- 
tirely filled in finish coining. 


ment come to a total installed cost of 
$50,000. 

The forging and coining operations, 
in order, are: 1—Shear stock to length. 
2—Upset, break down, and finish 
Cold trim. 4—Pickle. 5 
Shot blast. 6—Semi-and finish-coin. 
rhese operations are shown in Figure 
8 


forge. 3 


In Figure 8-e, showing a semi-coin- 
ed pinion, is seen the thing that con- 
tributed most to the eventual success 
of the new process—the depression in 
the back of each tooth. As previously 
explained, these depressions give the 


a FIGURE 11. 


Fixture for 
holding and 
“* centering the 
pinion in most 
of the machin- 
ing operations. 


Three forging 












yperations produce 
pinion (Figure 8-f 
faces so smooth 

machining of then 





paring these compa 





simple operations 





more complex operat 






generating a pinion 





sharply illustrates the advat 





making the new process repress 





Following finish 

ind checking of 
the Go 
shown in Figure 8-g. Eact 
ion is checked 





spec tion 





by means of 







Subsequent machining p. 





were developed by our Master M: 
chanic, Mr. S. C. Probert, and (¢ 
Tool Designer, Mr. H. E. Kr 

r 


ing, cleaning, machining and 
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1e technique of correlating the 






been under 
able | 


who has an excellent backgr 


ing activities has 





direction of one of our 







tool and production experience 






George Martin, who was dire 





signed to following through the 
duction processes and kee} 
procedure under const 

This is essential in a proce 
kind where forging operatio1 
intimately tied up with subst 
machining operations. The n 
processes shown are not out 
the most efficient methods 
chines for performing the ope 
Mechar i ) 


utilized available e 


described. Our 


simp! 
Impty 
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it to the work at hand 
the shortage of new ma- 

existing war conditions 
e we felt the need of put- 
machine at work that it 
nably do. Figure 9 shows 
ng operations sheet fot 
1, which is almost identical 
tions sheet for pinion N« 


ugh ig operation No. 4 consists 
¢ off the flash left after the 
ng operation. This is done 
ing press, Figure 1( 
\ ep, planishing the teeth, im- 
ghtly smoother finish. It is 
boring the hole in the 
nion on a hydraulic four 
— 7 
ineration No. 7, consists of finish- 
re, reaming, chamfering, and 
the spherical surface on an 
Acme turret lathe. 
gure 11 shows how the pinion is 
entered in most of these 
ns. A fixture duplicating the 
lie form holds the pinion from 
itch line of the teeth. 
gure 12 shows the pinion follow- 
il machining. This illustration 


«) shows how depressions formed by 
emi-coining are almost entirely filled 


finish-coining. 

\t this point the finished pinion is 

operation No. 26 on the 

using the rolling and balling 

fixtures shown by Figure 13. Tooth 

epth is held within .004 inch, indi- 
r reading. 


nspected 


eel 


\side from the saving in cost, equip- 
ent and materials already mention- 
this new process has further ad- 
tages for producing differential 
gearing. The first advantage is that 
we get an accurate reproduction of 
the theoretical form of tooth desired, 
is shown by the Figure 14 profile com- 
parison. When preparing this figure 
we found that the actual and theo- 
retical profile lines, which are 20 times 
1ctual size, coincided so exactly that 
we had to move the dotted line, show- 
ing the actual profile, a trifle to the 
left of the solid line showing the 
theoretical profile. There is a slight 
tlerence in the root of the tooth. 
\ second advantage is exact dup- 
tion of form—one pinion with an- 
er—while the third advantage is 
reased strength due to (a) greater 
tal density resulting from the forg- 
ind coining operations, and (b) 
utting across flow lines of steel. 


mination of cross-sections show 
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FIGURE 13: the rolling and balling fixture. Tooth 
depth is held within .004-inch, indicator reading. 


FINAL INSPI 





that the flow lines are such that the 
stress exerted on the pinion in service 
is at right angles to the flow lines 
rather than with them. 

rhis is particularly evident in this 
cross section photograph of the No 
or larger pinion (Figure 15) 

Pinions generated from bar stock, 
because of constant parallel grain, 
present surfaces subjected to stress 
with the grain. If greater strength 
were the only advantage gained by the 
new forging and coining process, the 
time and money put into the process 
would be well spent. 

The question might be asked—can 
the process be further developed? 
There is no question that side gears 
can be produced by the same means 
and with equal advantages in cost 
and strength. The question might be 
asked as to whether the process might 
be used to produce gears such as auto- 
mobile or motor truck rear axle drive 
gears which run at high speeds and in 
which the factor of reasonably quiet 
operation is essential. I doubt if a 
sufficiently high finished surface can 
be produced in this type of gearing 
although we have done some work on 
improving the surface of the teeth by 
a cold planishing operation after the 
hot coining operation has been com- 
pleted and the surface lightly sand 


FIGURE 14 (drawing). Profile comparison with theoretical form of tooth desired. 


FOR SIZt 









blasted. I do 


not believe high speed 
gear teeth, where quiet operation 1 
essential, are likely to be produced by 
this method alone 
I do believe possil le where 
there is sufficient volume to warrant 
the expenditure for the equipment 
ind where the pitch of the gear is 
oarse enough to give sufficient body 
to the coin-dies to produce gears 
with the teeth coined to an accuracy 
that will permit final finishing opera 
tions to be carried out on later type 
Gleason grinders. The Gleason Com- 
pany has made remarkable strides in 
the development of spiral bevel gear 
and pinion grinders of either the 
generated or formate type tooth. If 
gears can be coined to an accuracy 
even approaching what we have ac- 
complished, they could be carburized 
after coining and then finish ground, 
eliminating rough gashing and finish 
generating operations. This is a de- 
velopment where only large volume 
production would warrant the manu- 
facturing equipment expense entailed. 
We believe that with modern forg- 
ing equipment many precision parts 
can be made in forging presses, elim- 
inating expensive machine operations 
and not only equalling, but improving 
the resulting product. 
THE ENp. 


FIGURE 15. Cross-section showing structure of the larger forged pinion. 
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Essentially, aircraft gears differ from other types because 
of extremely light sections, producing complex forms. 
It all adds up to complications in gear production. 


| Aireratt — 


Kngine } 


Gears 


PRODUCTION 


AND INSPECTION 


CHARLES G. PFEFFER 


WRIGHT AERONAUTICAL CORPORATION 


ger most portant aircraft e1 
gine unit is the reduction drive 
In practically all modern aircraft en- 
vines, this is the direct connection 


powel developed by the 


between the 
engine and the propeller. 

Figure 1 shows the widely used 
planetary type drive using either bev 
el or spur gears as shown. In this pat 
ticular case the large internal gear is 
the driver which rotates at engine 
speed. The 20 pinions are the driven 
members and are carried on the arm 
or propeller shaft. The center gear is 
the stationary member around which 
the pinions rotate. At take off each 
of these pinions carry a load of 80 
hp. and each tooth is under a maxi 
mum contact pressure of 120,00( 
psi. The tangential load on each tooth 
is 372 lbs. The torque transmitted to 
the propeller by the complete veal 
train is 74,800 in. lbs. 

The most important and essential 
ditference between aircraft engine 
gears and the conventional type is in 
the extremely light sections employ- 
ed, producing gears of many complex 
forms. With the heavy loads imposed 
upon many of these gears it is obvious 
that design is an important factor 
and such conditions as proper lubri- 
cation, vibration, deflection and bear- 
ing supports must be given careful 
attention. 


Figure 2 showing a section of a 
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im drive gear, in which the relation 
between the large and small gear 
must be maintained, illustrates de 
sign and production complication 

Figure 3 shows a sectional view of 
a large reduction gear. The internal 
teeth are approximately 20 inches 
pitch diameter. The teeth in the cen 
ter section form the spline which lo- 
cates the gear on the driving shaft 
The extremely light web has a deti- 
nite purpose and is to permit flex- 
ibility under load thus _ insuring 
proper alignment of the gear teeth 
and to compensate for distortion of 
the engine due to heat and propeller 
torque 

\nother complex example includes 

a zerol bevel gear, spur gear and two 
internal splines. The root angle of the 
bevel must clear the outer rim for 
machining and the splines are of dif- 
ferent tooth numbers necessitating 
machining from each end. 


ALL TYPES OF GEARS 


The major portion of the gears in 
aircraft engines are spur gears, 
particularly where any degree of 
power is to be transmitted. For othet 
functions practically the entire range 
bevels, both straight 
and zerol, worm drives cone type, en- 
veloping and conventional spirals, 
helicals and face type gears. 

Gears such as these must be ot 


is covered 
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FIGURE 1. Planetary type drive. At take 
off, each pinion carries load of 80 hp 
and each tooth is under maximum con 
tact pressure of 120,000 psi 


igh core strength a 

ng surfaces. All gear blank 

yf forgings with controlled fl 
ind density for max 


Forgings are normalized and a1 
before machining. Gear blank 
machined to grinding size and « 


ized for a finished depth of cas 


25 to 35. Forgings are 
steel similar to SAE-33-12 wl 
duces a uniform case and a 
of 60 minimum Rockwell **( 
ly machine operations are n 
ed between carburizing and 
ing. The complicated forn 
aircraft engine gear blanks 
necessary to quench most I 


gears in dies at the hardening 


tion. Nitralloy steel is used als 


many gears. Large gears of light se 


tion made of this steel can be 
face hardened with a minin 
distortion. Quenching dies are 


required and the surface produce 
great wear resistance. It is readil 
chinable in its annealed state 
In general preliminary manul 
turing operations follow the u 
procedure of shaping or hobbing 
Chere are some exceptions howev: 
For example, Figure 4 shows the 
Size cutter necessary to generate the 
internal gear of a cam. It is evi 
that the many revolutions neces 
to complete the cut will intro 


some unavoidable errors. 
Where aircraft engine manu! 
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cl he Clie . 
s g I t V master gea ( 
p ks and bands etched st 
s oe i Lhe rm grinding method Phe 
r ethods pe achines as Gear Grinding M : t nitorm througt 
' I é hine and National Broacl Re ent 
( t Ring” Gear Grinder ( Figure | gea iInding 
I he \ ( ( ernal gears such as show! i t et tne 
is le r aus v ‘ I O! tnis Ly pe At ¢ ™ I i 
¢ o ain e finishing kxte ¢ S af&e ils groune \ t s dre ae 
| e g I le o the wheel dire t! al ! et The 
essa ¢ ( ( in¢ nate stead I the extens t rounded fillet 1 
) edure 1) iCKe 1e grinding wheel is dre I ncentratiol Ne 
I Ost form template whic! 
he difterer elements ie thickness and. fort Ln p) all geal 
i S g ue : Cher vheel thus fills the tooth space al Cal ipped | remove 
' te] ‘ eT erser 1 the gear and ther ( \ he grindin 
or engine xed for the next too | rOce e surface fints 
) ver ntil the gear 1s gr ( I nterference 
SIZE aexing 1s ntrolled t I the 
GEAR GRINDING ‘ rhe ° , 
iste Ale ne i ural 1 
le Y ears depends greatly up ( e be vs Lapp 
ni r \“ ‘ ve r ( l I le 1] I 
np ' 
ole e whet ents, such as master grindi t ‘ . *} 
on P 
extel ¢ ( he Lees ister gears, index plates and !} . : : 
d Maag Phese ers. The first requirement is tha e! ee 
ne ene gv De > must be accuratel ade ? Michiga Po 
e¢ aresse¢ the his condition must be maintained a NI rhe . tne ra x 
Ot e gear is rolle sely as possible. ple a Lapp 
g Surface finish produced ! ( ¢ it ( 
Below: FIGURE 2. Section of cam drive gear 
The relation between large and small gears 
must be maintained. Illustrates design and 
production complication. 
Right: FIGURE 3. Sectional view of the large 
reduction gear. Extremely light web permits 
flexibility under load, insuring a proper align- 
ment of gear teeth 
Extreme right: FIGURE 4. Shows size of cutter 
necessary to generate internal gear of a cam. 
Many revolutions necessary to complete cut 
introduces unavoidable error. 
e 
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ind will correct a small margin of 
error but. it innot be used as a 
medium for irrecting poorly pro 
duced gears ind exce ive lapping ¢ in 
be extremely harmful. To detect any 


minute cracks in the surface of the 
gear teeth all parts are subjected to 
1 magnatlux test 

The necessity of increased produc 
tion due to the war effort and the vast 
expansion involved makes proper geat 
inspection assume a vital position. 

For a spur gear, four basic elements 
should be checked and controlled: 


1—Tooth shape and involute form. 

2—Tooth space or normal pitch. 

3—Tooth thickness 

4—Eccentricity 

kor the Helical gear another ele- 
ment is added, the Helix angle. To 
secure accurate measurements ot 
these basic elements would seem a 
simple operation. Actually this is not 
the case and further analysis will show 
that the results are apt to be quite 
complex. Measurements are spoken 
of but these really are comparisons 
or relative readings. 


CHECKING TOOTH FORM 


\n involute profile machine built 
by Illinois Tool Works is used for 
checking tooth form, a_ principle 
which involves unrolling the involute 
from the base disc or master form and 
a pointer traces the variation from 
the correct form. A recorder attached 
to the machine poduces a graphic 
chart which makes a permanent record 
of the reading. Thus it is possible to 
determine the correctness of the posi- 
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FIGURE 5 
Internal gears such 
as shown can only be 
ground on this type 
of a form grinding 
machine. External 
gears are mounted di- 
rectly on spindle, in- 
stead of on extension 
bracket. 


FIGURE 6 
Etched section of a 
correctly ground pin- 
ion. The carburized 
case is uniform over 
the entire profile. 





tion of the involute in relation to the 


base diameter and the section of the 
involute curve used 

Any eccentricity of the gear or lo 
cating arbor will result in a misplace 
ment of the tracing point and will in- 
dicate a non-existing form error, The 
point of the tracer must be exactly on 
center to give the true reading from 
the exact base diameter. The surface 
of the tooth being checked must ro- 
tate in the plane perpendicular to the 
axis. It is, therefore, evident that a 
number of readings must be taken to 
determine the average form. Tooth 
spacing and normal pitch are often 
confused. Tooth spacing is the dis- 
tance from one tooth to the next meas- 
ured at the pitch diameter whereas 
normal pitch is along the line of ac- 
tion. As conjugate action depends on 
the uniformity of the normal pitch 
it follows that correct spacing is not 
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noted at the point 
viously a gradual ris 
; 


reading will it 


whereas ibrupt 


line where 
changes in pin locatior he 
accurate results are obtained by 
a pin of the largest diameter px: 
he same applies when a cone 
is used instead of a pin. This met 
has some advantage as the 
action is always perpendicular 
side of the tooth. With the pit 
line must pass through its cente! 
[he tremendous increase it 
sonnel required to meet expa! 
production schedules obviously « 
inated the possibility of using ir 
tion methods which require sp 
ized training. The instruments 
readily set up and operated by 
perienced and newly trained pet 
nel but the interpretation of the 
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( set experience 
¢ ce i Year In 
‘ ice auc 
Keep pace wilh the re 
, 
es. To do this all prob- 


must be eliminated 


sibie and w?ans must be 


expedite these « perations 


e exactness of the fina 
in this be accomplished? 
eview of the process and 
show these possibilities. 
method is to roll the 
fixed center fixture against 
ea f known proportions 
large gear is the 
the pinion the work. The 
ed thru the master and its 
r backlash noted and check- 
heck is of little value in 
errors, but it 
e that the pinion will assem- 
center 


year tootn 


distance and 
e existing backlash at such 
[his is of minor importance 


tual operating center dis- 
as the fixture 


refore has little relation to the 


never as exact 


é n of the gears under running 
ons 


e procedure of the _ rolling 


FIGURE 7. Lapping machine using the internal pair 
principle. Work is driven by lap and automatic re- 
versal causes both sides of teeth to be finished. 


could be irranged { qetect e@Xistil 


erro! Chis is possible the ke 


lows Red Liner In this test the gea 


is rolled against an oversize mastet 


metal to metal. The ge entel 
is fixed and the master Is on a tul 
rum arm which operates the pen ot 
+} 


he charting attachment. Thus is pre 
duced a composite check o 
m the principle of such errors of forn 
spacing, eccentricity and variation ot 


tooth thickness is converted into 


th 


linear action when rotated and 
relation is charted on the graph. Thu 
it is possible tO produce a rapid ind 
simple checking operation which is a 
positive indication of the gear toot] 
is the [hi 


action. A similar machine 


nois charter 


TOOTH BEARING 


Another similar method is the indi 
cating type fixture. This is based on 
the same pring iple as the Red Liner 
The indicator replaces the charting 
tooth action is 


Lo ti 


mechanism and the 
the variation of the indicator 
action and eccentricity are indicated 
by the reading. 

One important condition which has 


r it 

Ke lt 

s appli 

1 estin ina 

et il ralt 
( et tl ited 

ew \\ he 
ene sound 

> ) i ( f the 

( ( ( CCE lt COl 
t t vear 1S 
en I ver al rotated against 


ter to which 


e breaking pressure is applied. A 
fe red le s used to show 
the bearing and indicates the slightest 
iriat e allied factors such as 
ressurt le th form and spac- 
It gives a positive indica- 
no é sition and alignment of 
e be ng. One interesting note is 
e variation of the bearing produced 


vithout load and the application ot 


id. Under load the bearing area 
reads to its full extent and indicates 
he ve S test change in the gear 
eetn Th iv be caused by the 
pression of the material or tooth 


deflection. At any rate it indicates 


that a bearing test without load is of 
END. 


no practical value DHE 








FIGURE 8. A normal pitch 
measuring machine such as 
is customarily used. 








@ An interesting point has been advanced 
concerning the wearing efficiency of rel- 
atively smooth gear tooth surfaces, as com- 
pared with highly polished surfaces. Fairly 
conclusive tests by a builder of aircraft 


eee 


SURFACE FINISH OF GEAR TEETH 


engines showed that gears with slightly 
ridged (parallel to the axis of the gear) 
teeth outlasted teeth lapped to a finer 
finish. Actually the ridges could be detect- 
ed by rubbing a thumb-nail across them. 


Explanation offered for this phenomenon 
is that less smooth surfaces, to a degree, 
wi'l trep oil to an extent that permits more 
efficient lubrication. More metal to metal 
bearing resulted from smoother finish. 
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Studebaker Produces 


AIRCRAFT ENGINE GEARS 


Representing an up-to-date catalogue of gear-cut- 
ting equipment, this plant has streamlined its op- 
erations from rough machining to final inspection. 








JEROME WILFORD 


A 





- ereet (TN ( 1: kinds of gear date ir pro Machinery a ‘ 


1 I t than 60 combi WI it Work — 









ition 1! vea d shatts, the Air Starting at ratch, with all new 
Engine 1D) n of the Stude achinery, a burden of responsibilit AU 
tker Corporation includes a highl has been placed on personnel all alongs 
tegrated pla evoted entirely to the line. They are showing the i 
facturu t pecification vacity of both machines and then i 
the Wright Aeronautical Corpora elves. All new equipment has pro- 
It presents one of the Lest oppo duced further results. In some tu Me 
permitted manage mode ng s 



















1 


sands being alway 
production. Maintair 


tories in the plant 






ongestion or conf Che 







peration on al 


INVOLVED SEQUENCE 


finishing 






ture of aircratt gear é 
highly involved sequence 
perhaps more thar 

IS Important to a sn th run! 
eration 


set-up 












but once it is or ranize ttle 





made 





Same | 


re 















ments to the departt 








A major share of production on airc 
gears consists of quality machining 
other than actual gear-cutting. H« 

a Leland-Gifford machine drills and 
reams 40 angular oi! holes through 
trunnions. on gear reduction pinios 
carrier. 
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gear pinion carrier for 


Reduct 

Cyclon igine, together with forg- 
ag fror which it is machined, are 
chown i) upper half of photograph. 
Enterinc the Studebaker plant, this 
forginc sighs more than 31 pounds; 
43 mac! ning operations reduce it 
i es an 12 pounds 


Tota! of 38 machining operations 
reduce weight of 76-pound forging 
to little more than 20-pound finish- 
ed reduction driving gear shown in 
ower half. This part has an inter- 
nal spline of 24 teeth, an external 
gear (not shown) of 48 teeth and 
an internal gear of 135 teeth. 


hut requires a high degree ol 
from day to day, to meet 
¢ production requirements, or 
isting to variations in depart 


fficiency. Before considering 


il sequence Ol operations on 


uircraft gear, it might be 
ive in mind certain opera- 
issociated 
searing, upon which particulai 
is placed. This will help in 
ng the special pr »blems which 
iircraft gear plant 
\lost external gears vith the ex 
yf spirals and bevels, are cut 
und. On s| 
nds. Barber-Colman hobbing 


Nil 


yiral gears of cet 
nes produce a finished part in 

Bevels may be produced 
it grinding or lapping on Glea 


enerators 


CAUTION AGAINST GRINDING BURNS 


particularly with the 
p esented to 
extra care must be taken to pre 

irning the gear teeth. Surfaces 
e burned harmfully, though the 
rance of burns, except under im 
ite inspection may be barely pet 


le. In following machining, sui 


appearance may\ disappear 


rh the damage has been done. 


pection of aircraft gears is both 


ugh and frequent. For 47 ma 
ng and processing operations on 
part, 21 inspections are sched- 
This assures quality production, 
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and it affords a saving In production 


by preventing further machining of 


a faulty part, and saves already pet 
formed production and material by 
catching imperfections while it is still 
possible to salvage the part 

Unusual emphasis is placed o1 
polishing. In fact, as much as one 
third of total machining time may be 
onsumed by hand polishing, using 
pencil wheels operating at high spindle 
speeds and other conventional equip 
ment. Enough material can be remoy 
ed on these operations to exceed tol 
erances, if the operator is not suffi 
ently skilled 

With hand grinding and_ buffing 
tools, all edges are broken down, pet 
mitting no opportunity for a finished 
gear to score or tear in meshing, o1 
tor bearing suriaces to break dow: 
Every edge is finished to a= small 
radius. Blending adjacent surfaces in 
this manner is a preventative to fa 
tigue failure 


Heat treating aircraft gears also 


received emphasis not usually a 


ded other gear production. To pro 
tect the fragile and frequently irreg 
ular shapes of aircraft gears, part 
ire generally quenched in dies whic} 
upport sections subject to stressing 
\ll gears, following final heat treat 
ire finish ground 

Relieved of any handi ap caused by 
yutmoded, or worn equipment, pro 
duction engineers in this plant have 


een able to devote some attentio1 


| 


ting other than 


YT . r cele 
ei ny elt 


entional methods of machining 
\n example of this is shown in the 
eneration of the jaws on the startet 
igement coupling. The three jaw 
e cut on a Fellows shaper, a pro 
tlol Improvement Over previou 
ethods of cutti ind grinding 
Anothe hange from conventional 
developed for cutting 
internal gear. Previous practice 
been to take three cuts on a Fel 
vs shaper two rough and one 
is] in the same machine, with 
tter Studebaker engi 
eers take a rough cut on one ma 
ine and finish with two cuts on an 
her shaper, using a sharper tool 
Better finish 


ind less burden on lap 
ire the results of this method 


FREE BROACHING BORE 


on the trunnion 
gear Carrier, finish 


oning tended to bell-mouth the bore 


ill broaches, pushed through the 
ire by an arbor press, corrected the 
ifficu ind produced a finished 
irtace Or t he other hand, the 
lalt ea ng on the « im. witl a bore 

depth considerably less than diam 
etel uccessfully honed on Micro 


itic equipment 

gears call for light, tough 
metals. In regular use are AMS 6251 
Nitralloy. AMS 
carburized are also 


well-suited to gear fabrication 
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Rough and finish cutting gear teeth on supercharger intermediate gear shaft on Fellows gear shapers 


with most forg- 
to active stock, 
is to anneal or normalize, depending 


Common practice 
ings, before delivery 


upon the parts and operations. Upon 
furnaces, forgings 


Brinell tests 


removal from the 
ent 

{ equipment 1S 
machinable 


innealing 


vutline 


devel 
internal reduction gear which fits ove 
the trunnior the planetary 


vstem illustrates the amount of ma- 


chining required in aircraft gear pro- 


duction. The normalized forging is 
rough and finish turned in successive 
operations on Gisholt lathes, with in- 
ternal finishing on a Heald Red-Head 
grinder, 020-inch. 
Norton grinders finish external sur- 


and _ polishing tool 


removing 18 to 


faces 
marks. 


removes 


CARE WITH NITRIDED SURFACES 

Finish machined surfaces are then 
nitrided. Tin plate protects surfaces 
on which teeth are to be cut or further 
machined. In finish grinding and pol- 
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ishing nitrided surfaces necessary 
slight distortion, no 
003-inch can be removed 
that depth, the case 
will not meet Rockwell specifications 
\t Studebaker, 
is rough cut on one 


to correct any 
more than 
safely. Below 
this internal gear 
machine, and fin 
ished in two cuts on a second machine 
than are re 


Che 


internal gear are 


utilizing shi tools 


quired for 135-teet! 
on the maintained 
in strict relation to the pitch diameter 
external 


on the smallet spur geal 


Tolerance is within .002-inch. Back 
lash is checked against a master 

Following nitriding in E & F ele 

furnaces at 975 F-.018 to .20 
case, .060-inch is removed by internal 
grinding, before cutting the spline. 
Though this surface is protected by 
tin, this is considered practical from 
the point of view that protection to 
spline cutters is needed against pos- 
sible nitride seepage. 

The spline must be located in re- 
lation to the external spur. On the 
fixture, by locating a master over the 
external teeth, the spline cutter is 
accurately positioned. The internal 
spline is ground to .001-inch limit on 


a Detroit Gear 


between cuts 


iton tT 


Det} 
powel 


eller shaft 
| 


INTERRUPTED CUT WITH CARBIDES 
Stock for the « 
forging complete with trunnio1 


which is turned down in 
Cemented 


arrie! me 


bosses, 
liminary machining 
bide tools are in almost 100 per 

use for turning and boring operati 
On a Gisholt lathe, the carrier 
chucked between sides 
the bosses, for a skin cut 


and 
on the ( 


fac _- 
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es and counterbore of the 
ide simultaneously. Though 
on trunnions is inter- 
thus not ordinarily made 
ted carbides, the continu- 
he simultaneous counter- 
eration steadies the tool 
ntaining tension so as to 


shock on the other tool. 


SEQUENCE ON TRUNNION CARRIER 


} ice and trunnion tace are 
xternally on a Blanchard, 
on a Bryant. A Baker hol- 

ugh turns the trunnions 
nd machine, the surface be 


trunnions is rough cut, leav- 


| around the base of the trun- 

The entire piece Is copper 
ind then a bevel cut is made 
Q.D. on a Gisholt. The I.D. is 
beneath the trunnions, oil 

n the trunnions are milled 
LeMaires, and oil holes drilled in 
runnions on Leland and Gifford 
es. A Borematic is used to re- 





tr 


opper plate on the trunnions 


is les are local cased, the piece 1s 
issed through a degreaser and ex- 
a sed sections are carburized. Local 
s : S removed. the « ypper stripped 
‘ 


he piece 1S rea ly IO! orinding. 
Blanchard the end of the 
are ground, back face and 
web face are ground. Holes are 
ground and counterbored 
spindle Natcos drill trunnions 
\ second machine cham- 
finish drills Ol holes Che 

is polished 

\n American Broach machine used 
or press pushes free broaches 
the trunnion holes, removing 


iLel\ MUS-1ncNn 


MANDREL HOLDS DIMENSIONS 


re finish grinding the outer 
nternal diameters, of the carrier, 
ving hardening, a mandrel is in- 
in the center of the work to 
limensions against any tendency 
rtion because of the heat dif- 
il in grinding the various sec- 
4 the part. This assures ac- 
tte inspection of machining re- 
it the site of the operation. 
1 tinal grinding of the trunnions, 
which the 20 pinions fit, a Bryant 
ine is used with a hollow wheel. 
part is indexed on the head of 
machine. In final finishing, edges 
roken to a radius, the flats are 
shed and the entire part 100 per 
Magnaflux inspected. THE END. 
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r the web face, cuts on the 














: 
iii 
bil 
: | 
! 
’ 
1 
| 
. 
Grinding 105 teeth on stationary reduction gear. 
a 
Grinding outer diameter of trunnions on gear reduction pinion carrier. 
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Battery of Tocco induction mochines used in heating One operator can easily handie two machin 
for nosing 250- and 500-pound bomb casings. Note two 


hot casings being removed from inductors. These are 


immediate foreground are units for 250-pound bomb 
casings. Others are for 500-pound casings. Conv« 


two-station units at left lead to spinning machines 





Induction Heating and Automatic Spinner 


Cut Steps in 


SHAPING BOMB C. 


A COMBINATION of an auto- 
matically ontrolled spinner 
and induction heating is now enabling 


the Wheeling Steel Corporation to 
shape large one-piece 250-pound and 


heating. Elapsed time for these two 
operations on the 500-pound bomb 
does not exceed fourteen minutes, 
while the smaller bomb is finished 
considerably faster 


ASINGS ) 


500-pound high explosive bomb cas- Developed by Wheeling Steel, the ext ope 
ings in just two operations. This is automatic control of the spinner has We 
in contrast to certain other meth- proved successful in speeding the shap- luct 
ods which require upwards to 10 ing process. Induction heat is a large tions fa k 
steps with reheats before the final factor in achieving this result, report ire exces 
shape is achieved. Further, the induc- Wheeling officials. Because the induc- ds orig 
tion process is a new method of heat- tion heating machines could be placed given u ste 
ing for hot working of steel by steel close to the spinners it was possible to heat. 7 I 
mills establish a regular production-line leane let 
| In a battery of 200 K.W. 3000- procedure. Casings are manually with- ind ab greate 
vcle Tocco Jr. induction machines drawn from the large multiturn in- ormi 
equipped with inductors designed for ductor coils onto a roller conveyor Andrew . 
this work by Ohio Crankshaft Com- which slides the heated pipe to the Ea 
pany, the casings that have been cut spinner. wo-stat 
; from heavy steel pipe are heated first After nosing, the casing is lifted to per cer I 
: for the shaping of the nose and then a gravity conveyor down which it ite ! \ 
for the tail. Spinning follows each passes to the next heating unit for b 
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he specine irea on the \ial new industria pphlicatior | 
> , 
IsSINgGs il De I nate ~ t duction heat ire e!] { l | rare Rolled Stainle SS Steel 
| 
in¢ ~ a — ( M e eCXxI I ( 
ngs. li ictor COS are Phe CK Pr es i ew 1 , 
, ( . I { 
f Ving a mete > ee rl ) ng r ¢ nie é 
l i lid 
f inc! ea ¢ ¢ lenin iuLOMOLIVE . { 
: s meal 
il Ol earings 1s today perl i 
. é alt r I 
( ing I the s ili¢ Td ta Var production Jobs é 
t { 4 
¢ erature ! I s elds. | s iZIng, Sul ¢ cit } 
‘ ( Steel 
1¢ ng cycle for the tall « ( f ng ! I g 
| f vhen the ela 
. ni . sé nds while 
. ACCURATE CONTROL ¢ ( Sst here wW 
i Se 1S (TW minutes anc 
( carding 
nas This difference H} requency ele ( ’ 
7 ( _ ew lengths of pipe 
e | t tna ne nose en ( Wal le (rut { ] 
¢ n eC“ al \ 
¢ Yredale ( ¢ one | ig r | Wher ne 
\ int t ‘ 
{ eet { { 
| | ( I exp r é 
Dil j ( the end t the a 
urrent ne r : ' a 
STEPS UP PRODUCTION | t ¢ ( ee 
¢ 1) cvie lat t10] i 
Or ¢ 5 pe ade Té riace ire } I t ' ‘ 
' 
i As u l¢ tne CCE - g ne e€ piece 
} T+ tr } 
© tte al | ) S if Col i ¢ 
out a minute lhree adept! I heat and the extent I tne 
il hiteen seconds are fre eated area Hardness i] i ¢ 
ne tall while the nose ontrolied with great accuracy 
temperature 1 Ist The | S. Ordnance mice 
te ind twenty seconds icly recognized the part inductio1 
ngs stee S plait neat-treatment Nas plave In turthet 
e O.D I the ece i gy output of wa nateriel an f 
tely 11 inche for the 5 onservation = ofl ital etals The 
( 15 cne tne nardening olf armor piercing snot 
( I I eating 1s it ¢ ne 
f eppe é he three leading ( t i contri 


lhe barrel is 3-inch pipe, about 2 feet 


Into one end is inserted the opel 


Bomb casings being Tocco-heated prior to tail spinning. Operator has just re- end of a pipe. about one inch in dian 
moved a 500-pounder's casing from the inductor. Note absence of tongs, although ete! imrving a current of compresset 
heat-treated end is up to 2000°. This is the first phase of the second operation in 

the shaping of bomb cases at Wheeling Steel. Last phase is shaping tail area into a The air is blown into the barrel 


truncated cone. the same direction that the paper 





On this induction machine only three minutes and fifteen seconds are required travels. so. as the metal is fed off the 
to heat the tail end of the pipe. A second bomb is heating while a third case is roll. the air pressure keeps the paper 
ready at the end of a gravity conveyor (in the background). An old gas furnace traveling through the barrel, and on 





stands unused in the rear of the picture. Tocco units are products of The Ohio nite 





a waste basket 
In another problem, this company 





Crankshaft Company. 








ised compressed air to separate nuts 














ifter lacquering. Lacquer 1s sprayed 








on the small parts in a revolving hop 





per. In the course of drying, many of 





the light pieces of metal adhere t 














h other 






Separation by hand consumed mat! 





hours. Another gun was devised, wit! 























the outlet of the compressed air pipe 














barrel. Nuts are permitted to drof 











from a trav. a few at a time, into the 











iir strean They are immediately 








blown through the gun under approx 





mately 90 pounds pressure, and sh¢ 














iwainst a heavy wire screen at the 











other end of the apparatus 
PHI 





END 








few inches below the mouth of the 
































PLANT LAYOUT 


A. E. RYLANDER 


TECHNICAL EDITOR 


; i \TTEMPT plant layout without 


i fundamental knowledge of 


plant construction and engineering 
would be tantamount to putting the 
cart before the horse. So, we'll start 


with plant design, which, at the best, 


is a compromise between an ideal and 
the limitations of time and space 
kor, even though one starts from 
scratch, with an ideal in mind and an 
expanse of land in which to play, 
probable expansion and_ inevitable 
changes in product will eventually 
obsolete the concept. There is no 
such thing as permanence in a pro- 
gressive organization since, without 
change, there can be no progress. One 
can, however, design a plant suited to 
a specific product and, anticipating 
demand and future trend, plan for 
expansion. 

Some years ago, the writer drew up 
the preliminary plans for a plant that 
not only took care of immediate re- 
quirements but prov ided for both hori- 
zontal and vertical expansion to meet 
future demand. In this case the prod 
uct happened to be machine tools, 
special machinery and appliances 
the latter on mass production 
which made the problem compara- 
tively simple. Nevertheless, the lay- 
out had various futuristic features (it 
inticipated a trend) and, since these 
may be applied to present day needs, 
its essentials are shown in Figures 1 
ind l-a 


FLOOR PLAN OF BUILDING 


tense, the 
otftice building fronts the street, with 
lobby and general offices on the first 
floor, 


Described in present 


accounting and engineering 
over. (Footings and columns were 
addition of a third 


floor). A service hall, with stairwell 


proportioned for 


to basement and second floor, serves 
for inter-office communication and 
gives access to the shops. Receiving 
is under the offices and served by a 











cne-way ramped drive. Here, also 
is storage for bar stock and small 
goods, heavy castings and such being 
received at shipping, which is at the 
extreme rear. Heavy material being 
occasional, it was concluded that the 
compromise would result in fairly 
progressive handling. It did. 

The main building is monitor rooft- 
ed and crane serviced, with ells ex- 
tending to within a foot or so of the 
office building sidelines. This scheme 
permits of ample natural light (not 
so futuristic, eh?) while providing tor 
lateral expansions by the simple ex- 
pedient of roofing over the areas and 
joining the side walls. The ells are 
two storied, open to the main build- 
ing, with projecting balconies for 
crane service. Light manufacturing 
and tool room is on upper decks, with 
milling and turning — lathe and screw 
machines below. Heavy machine 
work, such as planing, boring, is 


If war ends tomorrow, plant layout will be of first importance. If it is 
prolonged, you will want to know ways of cutting costs. Begin this 
series with this important foundation article on plant design. 
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S es r assen 

The ylar sho 
idea without going 
viewed through 
might be inclined 
efficiet | ¢ \\ 
ells why 
tne reas i f 
yut, the ai 
iffices, previously i 
main building: also, art 


left much to be desired at thi 
plant was designed. Hence 

Note. too, the different level 
and shops, with receivin 


mn a half level. This permitte 
passing of material espt 
bar stock to the shops. | 
there was just so much 


thought had been given to em} 
parking despite the fact that 
cars and shanks mare were still 
lar means of transportation. B¢ 
that explanation, no apologie 
though the original plans were 
what modified, the plant is st 
ing and by no means out dated 
One cannot, of course, pres 
plant design that would be suit 
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First series on this vital subject in two years! 


Though details of actual 


plant layouts are strictiy censored, THE TOOL ENGINEER offers methods 


and facts which will improve production. 
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r ents There are no the plant to sult the product Well 
ement anutactur rv it, eh: if only to initiate our 
uplication we would selves into the intricacie plant 
hain stores or, In a more design and constructio!1 
sense i the service Sta We'll but superficially mention the 
ir larger automobile manu- office building. It’s important, of 
Even then, there is only course, especially in this day when 
neness. Or, one can multiple forms entail ten clerks where 
ted plant buildings from ne sufficed before And, it's the 
ed plans and_ structural front’, bespeaking the character and 
here, again, standardization 
meet the demands of a 
auct 
ire you going to make? FIGURE 
ire you going to make it? 1-a. 
rr a rolling mill and a cable 
ild be as the locomotive and y 
oat, despite that both are 
towing. If one can start from 
rare privilege with Doc 
vhich to plan, then design 
-———r-— 
FIGURE LOADING DOCK 
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~ PASS. 
RECEIVING - i 
€ RAW STORES 
tion. (They used to be called “expense 
men’’; now, they're cost cutters). Yet, 
more than thirty years ago, Taft 


Peirce Manufacturing Company had 
a close approach to ideal engineering 
conditions. And, about the same time, 
International 
modernistic 


the late A. J 


[Typesetting laid out a 
engineering office, while 
Langelier’s first thought, 


twenty-five vears ago, was to engl 
neering 
Today, we have sound prooting, ail 
mndit vindowless buildings 
t id all the appurter 
( é ern age along witl 
echanica I th wl n t 
eC h ( ( ( And why not 
\tter ( et ng e Alpha and 
(Omega | dern mas yroduction 
While engineers may not necessarily 


ilthough i 
vention implies the engineering mind ) 
hey usually refine the product, pro 
ess and t 


ol it and plan every step 


from concept to execution, from re- 


eiving to shipping ves, and to 
final installation. 

Starting on that premise, then, we'll 
engineer a plant. Assuming, as a prod- 
uct, an assembly that incorporates 
press work and the machining of cast- 
ings, forgings, bar stock and so on, 
the first step is to determine the ap- 
proximate output for the first few 
years. That done, we'll set up a plant 
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ile. | 


machine, so muc¢ h bar Stor k 


> mu I 
ind 


ony 


ere will be so many 


many 
fabricatior 


» much of 


The author's preliminary layout which, as he mentions, 


means an ‘ideal plan’. . 


stampings 
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final as 
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ARAGE 


in 


must be 


vy and 


For 


purpt se 


shipping 
routed 
operations, so 


Each 
through 


workpiece 
its 


Various 


eral line of machine tools and miscel 
lanea which will be employed 


we determine the gen- wel 


of layout, it does 


FIGURE 2. 
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ane 
more 


qgaont want 


so we plot 

f product 
semblies, the 

ig. riveting, 

hen to paint- 

finally, ship- 

we have the 

irea required IO! 

ilso know how 

have available for plant, 
uurse, we re Scattered 

ut we ll straighten 

Right now, we'll 
rectangular building, if 
to criticize. It will 


we go along 


MANUFACTURING SPACE PLUS 


urin pace alone does 
one must 

Vy oul i tool room, 

e equipment will wear and 
lso provide for maintenance. 
nclude machine shop, pipe 
ind possibly a tin 

when you'd include 
n one, but “them were the 
hen machinists were jacks-of- 
But today, the machine 
man waits patiently for a pipet 
nion while the latter in 
waits for an elec- 
switch. Too much 
(nyway, add tool 


ind maintenance to the space 
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FIGURE 
3 


Sewer lines 


which Nas piotted I i r Ct tea, milk 


Next, we provide stora spact 


side as well as 1 he \ ls, and 39 there must 


men’s offices. tool a materi il r or furnace room, and, it 


Wi also provide 


should be 


iximum efficiency, we 
conditioning. No 
strategically caisp a I omplal hout 


streets 


intolerable 

guard houses since we'll use 

personnel, as well as a I th pneuma 1 hydraulic equip 

station require Compressors and 

the duratior t least Will Im] iturally, well use electri 
facilities for finger 

tography. We also provide an en 


loyment oftice 


transformer house 


Begins to 


somewnat remote 


engineer must be 
rom the cveneral offices and adjacet il I ersattl jack-of-all-trades 


I 
I 
7 


to the clock rooms of which there m 


be one or several, together with a cer \ 4 Vetting Our plant 


tral timekeeper’s office. In large plant ganized, with building 
there should be de tmental time reas know! i] subject only to final 
iffices. The we'll consider 
11d. now set up | In conveyol 
wards and comfl ystel nd neways the latter 
toilets, washrooms he building 
together with 1 


out sewer lines 
and women m: 


lunches he latter might »}] ve a nir te ' sential 


way Irom 
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{ @)& T illustrative. Yet 
4 : ically all of the ele 
st FIGURE tically a f th 
4 except details, at 
| up in a sequel, Note 
L | { Gas and 
Figures 3, 4 and 


air lines. 


| | ing of pipe lines. I 
| should be colored, eac} 
of its service, with copie 
] | the offices of the plant « 


master mecnantk We 
} W 


T Also note, particular] 
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{ illustrate. ( 
: material the rea 
FA | out. Note that the spur 
| { j A | three departments; the 
rg \ METERS (with coal), receiving and 
| f ¢ Co —- | also, note that the latter 
Y/Y _ } y | jacent, without the one int Q 
Y) / with the other. As the plant gTOW 
, | we may want to combine 
LL one. Well, as aforesaid, the plan w 
not suit your particular req 
heavy machine foundations and espe- must be made for sprinklers. but esos lude 7 , ait 
cially from press pits; vice versa if All that done, and hoping nothing ae the ee ee ee 
sewers are already in, as in the case is forgotten, we'll call in the architect. Oe ree See oe 
of old plants. Sewer crock is allergic While waiting for his preliminary ticular ideal of a = 
to shock and vibration. Note down, plan, we'll refine our layout, order- plant In later insta - = 
particularly, locations of main and ing equipment as each detail of plan pide Mike eliaictt. ie 
laterals, and levels, so that in event is definitely settled. (Of course, we've alley; at least, wv : lh ati 
of trouble we know exactly where to already anticipated remote deliv- that you can app 
break in. Make separate details of eries). The idea is that machinery proses 
all lines; sewer, water, steam, gas, air, should be installed as the building . 
il and electric conduits. Provision progresses, and, to be up and coming, tiles of moray capa te 
; " vA 
{ 
- , 
FIGURE 5. "MAIN. 
Schematic lay- TRAP [ _ 
out of steam UNIT 
lines. wr ioe y 
RETURN —~ f 
C_) 
“) 
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“ ising of high speed steel 
} known as “nitriding” is 


1 


fferent from the process 
eous ammonia is employed 


iron “nitride” surface on 


‘ ng” high speed steel tools 
ind is applied through the 

f a molten salt bath at 

nded temperatures for tem 
rticular types of high speed 
Within the last four years, sev- 


ling manufacturers have de- 


salt bath materials to pro- 
form and controllable results. 


Carbides Produce Soft Skin 


research indicated the reason 
‘ertain erratic results formerly 
ned with straight sodium and 
im cyanide mixtures, where 

e was not only a formation of 
s in the surface of the steel but 
me formation of carbides. This 
etween the carbide and the 
formations and penetrations 
iccording to the actual cyanide 
tent in the bath. With high cya- 
ntent, as when the bath was 
tarted, there would be prac- 
ill nitride in the case forma- 
If, however, the cyanide con- 
was lowered during operation 
bath, the ratio of carbide would 
reased with a consequent de- 
in nitride. Research on the ab- 
n of carbon or carbides on the 


e of high speed steel tools, has 
ited that any appreciable ab- 
n of carbide will produce a 
‘in. Many users of high speed 
ols had believed soft skin was 
ed by decarburization, whereas 
urtace of the high speed steel 
tually carburized. 


‘ideal condition for high speed 
teel, after hardening, is the austenitic 
te In which most of the tungsten 
hrome carbides are absorbed 
solid solution. This austenitic 


NITRIDING 
High-Speed Tools 


G. WALTER ESAU 


E. F. HOUGHTON & COMPANY 
state is then drawn » that 
proaches the martensitic to pt lee 


greater hardness in the drawing opet 
ation at 1050 to 1150 F. Any addi 
tion of carbon will partially prevent 
this and will produce a soft skin 

Where 18-4-1 steel in many cor 
trolled atmospheres at the hardening 
temperature will carburize rapidly 
high speed “moly”’ steel tends to de 
arburize. High temperature salt bath 
treatment eliminates this problem 
Present salt bath materials are easily 
controlled so that any type of high 
speed steel, including ‘“‘moly” types 
can be treated 

The high speed steel manufacturer 
has gone to great pains to determine 
the ideal analysis and eutectics of the 
alloys in his steels. Additions or sub- 
tractions from these elements are not 
usually beneficial. Heat treatment 
should not alter the outside analysis 
unless it is an approved process which 
will not penetrate to any 
depth and alter the ductility of the 


entire tool. Carburization of the 





Results from Nitriding 


@ An automotive plant operating Cone 
Automatics on the production of 37-mm 
shells found that a two-hour nitriding treat- 
ment of high speed steel tools increased life 
at least 200 per cent. Box tool life was in 
creased from eight hours between grinds to 
two days. 


A plant tapping 20-mm. shells on hand 
screw machines reported an increase of from 


500 to 1600 pieces per tap regrind. 


Another plant producing 20-inm. shells was 
tapping less than 100 shells before regrind 
ing. The taps—both 18-4-! and ‘'moly”’ stee 
—were given a one-hour nitriding treatment 
at 1050° F. and then cooled slowly in sand 
Tap life has been doubled. 


A Canadian munitions plant found that a 
300 per cent increase in life of reamers, bits, 
and rifling cutters was obtained by nitriding. 


( ul ] sSeCS 





S-4 uM ype ind deca 
tio! f the molly’ type p 
» a depth which 
ay I ted Although it the two 
slight decarburization is preferable 
ecause the dition of nitrides will 
tend to neutralize the skin which 
produces 
Because 1 ising or nitriding 1s 
ipplied after mplete heat treatment 
nd finish grind. full advantage will 
e secured only when ised on tools 
I Nn ha eel biected to a co 
C4 eat ea t 


Secret of Uniformity 


\ typi ij nitriding dat! isa melt 


point of approximately 900° fF 


with an operating range of 950° to 


] X) | | is a cy inide base bath, 
which other materials have been 
idded to control the rate of decom- 


DOSILLOI if the cv inice and t further 


ibsorption of ni- 
rides into the surface of the high 
peed steel tools being treated and to 
nhibit the absorption of carbon 01 
irbides 

Because of the balanced nature 01 
hese nitriding baths, uniform results 
ire obtained at all times. With most 
nstallations only sufficient fresh bath 
iterial is added to make up tor drag 
However, where little 
work passes through, and drag-out 
osses are insufficient to maintain a 
ilanced bath, it is necessary to bail 
it 5 to 10 per cent of the weight of 
the material in the pot each week 
ind replace with fresh salt 

Conventional salt bath equipment 
s used for these baths and pressed 
steel pots are exceptionally long lived 
it these low temperatures. This equip- 
ment may be heated electrically or 
by gas. Bath temperature, however, 
must be closely controlled, since treat- 
ment is carried on after the final tem- 
per and finish grind 

The usual temperature of the ni- 


With many problems of war production rapidly approaching solution, 


methods of increasing tool life continue to attract wide attention. 
Here are claims for nitriding by the molten salt bath application. 
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nent either al (it 


hightly below the final tempering 


temperature, generally in the range ol 
| l » | When extremel\ 
fragile tools are treate a lower ten 
perature in the range ot 95 1 


| | prelerable [he time ot treat 


ent will i from | minutes to |] 
Nour 

Pool ubye I nsiderable 
ter or shock, ¢ pe diy those used 
lerrous metal I ild, for the best 
results, be treated for shorter periods 
whereas for 1 ised on non-ter! 
metal . hard er or plasti sy ong? 
er periods are a ntageous. In most 
instance ‘ on milling and 
Cea ultetl extremely hea “ust 

1] ( ded, tor although the 

number ee Det et ry nad 


might be ! eased, the total nur ( 


Depth of Hard Case 


The usual depth ol penetrat 
the nitride laver is fron el 
lor treatments of 9U minutes 
to | hours, and below O01” for 
treatments of 10 to 20 minutes. This 
uperticial case is extremely hard and 
annot be measured by ordinary hard 
rie testing nethods, and must be 
obtained by methods employing the 
cratch test or Vickers Hardness read 
ngs. Hardness readings obtained with 
60 and 90 minute treatments of 
high speed steel tools as shown below 
were determined with the Vickers test 
and have been transformed to Brinell 


050° F Penetration Average Case—Brinell 
40 ror 0] Q 37 
60 min 00] 102 
Hho: 7] (Myre OAS 


These Brinells may be slightly low 
as even the Vickers may be recording 
some of the hardness of the true high 
speed steel backing and not the true 
abrasive hardness of the nitride case 

On a completely tempered tool, this 
nitriding treatment does not increase 
the size of the tool. There have been 
many tests made in which the size of 
a tool, after nitriding, did not vary 
over .OOO1. If, however, the tool is 
not completely tempered, the treat- 
ment at LOSO F. for these periods may 
cause some change in the dimensions 
of the tool. This is not caused by the 
nitriding action, but by the transfor 
mation of austenite to martensite 
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Hard Chrome Plating by the Lundbye Proc 
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GENERAL 














rl STOMARY METHOD for pro 
| ew and salvaging wor 


een to grind the gage se\ 








ths of an inch undersize 





ze, and then grind and lap 





tal of four operations. 





er, supplementary operations 





ed because plating is faste: 
thic k- 





ends and at corners, 





hese points being to two ol 
Also, the thicket 


the more uneven it becomes. 





es normal 








yme this, thieves or pie es ol 





ire attached to or adjacent to 





yf the parts being plated. 





treamline salvaging operations, 





ents were started to produce 





ite sufficiently uniform so that 





ilone would be ne¢ essary. 





using 





e problem was solved by 






i deposit as possible, and by 





fully designing the thieves. As a 





thickness variations are con 





maintained to no more than 





inch with a deposit thickness 






inch. Plating has been found 
hard and durable, and inex- 
e. No flaking or chipping has 
when the 







encountered, even 





is been worn entirely off in 





RECLAIMING PRECISION BLOCKS 











ecision blocks worn more than 





inch are salvaged. They are 


igh-lapped to minus .0002 inch 






ipping fixture which consists of 





ist iron laps supported between 





table plates, receiving any size 





ip to 4 inches. Adjusting nuts 





e a means for maintaining 
elism. Conventional graded ab 
es are used. Time of rough-lap- 
s less than 10 minutes per block 
xt, blocks are plated—.00015 to 


inch of hard chrome per sur- 





Checked for size, they are rough- 





to about 00002 inch oversize 






ish lapping is settled in a 6-1 





ne-olive oil mixture. It should 
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Chrome-Plating Gages 
PRECISION PLATING-HOW 


L. W. MACOMBER 


UPERVISOR OF STANDARDS DEPARTMENT 
LYNN RIVER WORKS 
ELECTRIC COMPANY 


lapping and measuring require 
30 minutes per block. Abrasive 
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Plugs ha yr a work tolerant it 
RECLAIMING CYLINDRICAL GAGES 


» incl ind a gage tolerance ot 
Cylindrical gages are rough-lappe 5 inch that are worn undersize 
straight and round t 2 ti but are still round have been cor 
inch undersize Phe are plated t stently iged by rough and fin 
about Ol inch above maximun ipping in a bench lathe with 
measured and lapped to size ibrasive cloth, to a tolerance of .0OOO1 
Regular lapping procedure usin: 0002 inch. Handling, lapping and 
ring laps may be used. However i measuring time is less than one hour 
skilled man can do a good job wit! per gage 
abrasive cloth in a lathe, providing the 
gage is round, he has good measurin: PLATING PROCEDURE 
equipment, and takes obvious precat ight factors are involved in plat 
tions against rounding ends ng unifo 
Kor liberal tolerance, and if platin 
> gements i 
Figure 1, 
gage block and ; . See 
ls thief design. s : it sol 
LJ “gag 
a, [ INSULATED WITH PAINT 


(BREADTH or 
THIEF VARIES 
WITH DIMENSION 
OF BLOCK 


\lethod « 


ipon the 


ees 4} work suspension depends 


shape involved. Some types 


f work are suspended from rods with 





wires, while others are specially rack- 


it V_. ed. Precision blocks are held in thieves 


a= c 
BoTTOM viEW- A-.035 MoRE THAN B Figure | Pin standards are sup 


* 

EEE 
f ig A- .o10 AWAY FROM 

i. 

ry 


FACE OF BLOCK 


A 8 


ted in racks above the tank with 


immersed in the solu- 


ends 


‘C-EDGE BEVELED niv the 
TOWARD FACE OF 
BLOCK ABOUT.O'5 
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Figure 2, position of anodes for chrome plating master pin gages. Note 
design of thief in ring form on end. 
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Figure 3, anode positions for plating cylindrical 


LO} is lll trated 


in Figure 2) 
Lead anode are also designed to 
uit the shape of the work. They may 


¢ plates placed at tour corners Ot a 


group ol gave | igure a circular 
irrangement igure or a ring 
urrounding a gage 

Figure 4 shows grouping of work 


ind anodes for flat work such as pre 
m1loOn blow ks 


the 


\nodes must be symme- 


trical to work, equidistant, and 


located usually inches the 


Irom 

work surtace 
Phe width of (which corres 

ponds to the size of the block) is .035 


inch wider 


a thiel 


at the ends or corners than 
it the center. It is also chamfered .O15 
Different 
for each 
block size in the smaller sizes, but are 


inch on the inside edges 


thiet 


widths are not made 


graduated in steps 


\ larger variety 


would provide closer control of plate 


TOP VIEW 
surfaces 
A. Center B. At Ends 
Block Size of Sides or Corners 
O50 O60 095 
LO00-.115 120 155 
116-.130 135 170 
130-.149 155 190 
150 160 195 
From .15Q inch to 1 inch, general 
design is the same. Above 1 inch, a 
half-thief is placed on both ends and 
the block is suspended from the 
center. 
rhieves for cylindrical plug gages 
are steel cylinders, solid or tubular, 


inch to 1 inch long and a diamete! 
equal to the gage, to 1 16 inch larger 
Ends adjacent to the gage are chamfer- 
ed 1 


ards are simple wire rings pressed on 


16 inch. Thieves for pin stand- 


and placed even with the ends of the 
gage 

Cleaning and plating procedure is 
as follows: 


First the rack and other parts n 


Figure 4, anode positions for flat surface plating. 
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SURFACES TO BE PLATED 
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NEW METHODS ANNOUNCED: 


Grinding and Brazing 































A’ the invitation of the Carboloy 
Company, Inc., of Detroit, rep- 
resentatives of the technical and busi- 
less press pre-viewed two develop- 
ments for improving production and 
naintenance of carbide tipped tools. 
One application consisted of a new 
tool grinding principle which may 
lutionize the grinding of carbide 
ting tools by making unnecessary 
the employment of highly skilled la- 
tor this work, as well as by saving 
grinding wheels. The other is a de- 
elopment of electronic induction 
ment for routine brazing of car- 
tools, using any suitable brazing 
m, including copper. 


Automatic Grinding Control 


facilitate grinding of carbide 
new principles have been de- 
d cooperatively by the Carbo- 
ympany and the Edison General 
ric Company of Chicago. Though 
ipplied only to single purpose 
Hotpoint’ 


nes in use at the 
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for carbide tools (also applied to h.s.s.). 


CARBIDE TOOLS 


One of the toughest jobs in 
manufacturing carbide tools— 
grinding the top face—is now 
the simplest because of a new 
grinding process. Top face of 
tools may be ground at the 
rate of 80 to 100 an hour. 
Human element is eliminated 
in manipulating a tool and ap- 
plying correct pressure. 


Right: 
induction brazing cemented 
carbide tool with new elec- 
tronic equipment. 


General purpose equipment may benefit from design for automatic single purpose grinding machines 
Induction brazing method employs electronic control. 





plants, plans are going forward to de 
velop more universal types. 

Need for skilled or specially train 
ed operators for carbide tools up to 
now has been required because: 


1. Sufficient pressure must be aj 
plied to the tool on the grinding 
wheel, but not so much that the 
tip will overheat 

2. The tool must be kept moving 
across the wheel to avoid local 
ized overheating, to «distribute 
wear on the wheel, and to obtai 
a good finish 

3. Carbide tools must always be 
ground toward rather than away 
from the cutting edge to prevent 
breaking out of small particles at 
the edge. 

4. Angles to which carbide tools are 
ground should be held closet 
than with most high speed ste¢e 
tools 


The new grinding process removes 
these factors from the direct control 
of the operator and incorporates them 
in automatic equipment. A single pur 
pose machine was first developed to 
grind the top faces of standard car- 
bide tools to relieve a serious shortage 
in grinder hands. Top faces of car- 


bide tools are ground in from § to 30 
seconds per tool, depending on size. 
Good average grinding time covering 
ill faces is 25 seconds floor to floor 


in output about six times that pos- 
sible with a pedestal grinder. 

Superior finish is obtained because 
the rotating grinding wheel also oscil- 
lates in the plane of the wheel while 
the tool is held stationary at the cor- 
rect angle. Oscillation also contributes 
to speed 

Holding the tool against the wheel 
under constant and controlled pres- 
sure, insures maximum grinding speed 
consistent with quality of finish, 
wheel life and heat generated. Pres- 
sure is applied pneumatically. The 
tool is brought against the wheel un- 
der low pressure to remove jagged 
edges, the pressure automatically in- 
creasing to the pre-set amount. The 
time cycle is set by simple dial con- 
trol, so that all the operator has to 
do is to insert the tool in the holder 
ind remove it 

\utomatic pressure control has per- 
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Iypes 


Panca Ke 


Cone Type 


Sketches of typical coils used in induction brazing of carbide tips. 


mitted usual resinoid 


repl ng the 


wheels wit! etal-bonded, diamond 


impregnated wheel esulting wu 


vastly increased wheel life. The diff 
ulties in using this type wheel have 
previously centered about the fact 


that they require a higher tool pres 


sure against the wheel, which miti 
yated against correct manual appli 
ation 


too] 
already 


carbide 


While develope qd tor 


rrinding, the principles have 


been applied in limited wavy t 


grinding hig! tools 


When Hotpoint was 


east electri 


speed steel 
required 
ranve production one 


of its plants was converted to manu 


facturing bullet cores. For machining 
these cores, mal ingle purpose spe 
cialized form tools had to be sharp- 


ened daily 


W hile 


speed steel 


these toois were of nign 
It was tound possible to 


slightly 


the carbi l€ 


design a different version ot 


¢ 


handle them 


orinder 


Grinding the ends only, machines 
have paid for themselves in a few 
months’ time, on the basis of grinding 


wheel cost alone 


Design development is being sta 


ed to incorporate the new principles 
n general purpose tool grinders 
BRAZING CARBIDE TOOLS 

,LECTRONIC induction equip 


ment for brazing carbide tools 


based on standardized units, 
engineered to individual needs, recom 
dations being A 
Carboloy engineering department. 
Among tl 


1e advantages claimed for 


Specialized single purpose grinding equipment for sharpening h.s.s. form tools. 
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) ON piercing of tubing walls 
} its problems in feed, fixture 
ection of slugs and work 
Several designers have used 
yal cam motion and vertical 
os rovide clearance for ram and 
Dies were placed on an ex 
olster so that tubes could be 
the throat of the die and 
ejected by gravity 
Speeding production, a die has 
en designed which pierces 20 holes 
stroke and ejects slugs and 
ce by compressed air. After 
tubes processed, the die ts 
oducing satisfactorily. Rate ot 


tion per die averages 800 pert 


cure 1 shows the die installed in 
Number 4 Niagara Punch Press, 
front and left sides visible. The 
se on the right side of the die 

e medium for blowing out slugs, 
is operated by the action of the 
through the adjustable bolt ex 
led from the ram. A knock-out or 
ping cylinder, not visible, is in- 
tegral with the die shoe. It is operated 
the up-stroke of the ram, which 





| roduction Tool for ys inte to $8 an 


PIERCING TUBING “22% co 


nd he head weighs 
maintained, s 


when punches or arbor requir 
CORPORATION : 


e head can be removed Ira! 
e die set, leaving the balance of the 
Causes a Valve Co ope sembly in the press. This is simply 

Desig ‘tails are shown it Seis 

esign details are shown in Figure mplished by removing the si. 

lubes are fed in and stop at the ews which hold the retaining plate 

ange of the arbor. The press ram ha oe 
t SILIGI@ plate 


free movement of 1!4” before 
ontacts the punch holder of the dic 
set. Because the space betwee! pun 
vuide bushings is limited, the strippe 
is frail and therefore must be stabi 
ized. This is done with a cross-head 
issembly in which a 3 8” piece ol 


drill rod is fastened to the cross-head 


of the piston which is equipped wit! 
a link carried up and down with the 
die head. The cylinder is stationary 


and only the cross-head stabilized rod 


FIGURE 1. 


FIGURE 2 (left): 


Illustrating two unusual operations performed on tub- 
ing. The first, a method for closing the ends of tubing 
on a production basis, was explained in THE TOOL 
ENGINEER in the March issue. It consisted of an 
adaptation of the spinning method, for which Wolver- 
ine Tube of Detroit gained national acclaim. The 
second operation, explained in the present article, 
consists of piercing the tubing wall on production. 
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RESISTANCE WELDING 


Below the Frost Line 


on RATION na become 
an essential tool in the fabrica 


tion of implements and materials of 
war. Amor the important new use 
found tor retrigeration, it ontribu 
tion to resistance welding is in the 
foretront 

The pectacie Of two pleces ! 
metal bristling with white frost com 
ing together on two strips of alumi 


num, and making a weld, is spectacu 
lar and appeals to the imagination 
so contrary to precon 
ceived notions of natural phenomena 


because it 1 


Che two are so diametrically opposed 

hot and cold. But that is just the 
combination that has made alumi 
num spot welding entirely practical 
in innumerable instances. 

Fusing temperature, generated at 
the joint by the inherent resistance of 
the joint to the flow of an electric 
current, must develop fusion  suffi- 
cient to maintain this attachment 
against the application of design 
loads to the parts 

In any resistance welding opera- 
tion, the basic formula is expressed 
as: Heat I2RT, in’ which 
I is the secondary (or 
current in amperes, R is the elec- 


equals 
welding ) 


trical resistance of the parts being 


A. L. MUNSON 


FROSTRODE DIVISION 
WELTRONIC CORPORATION 


welded, and T is the time required 

Three of the fundamental factors 
iffecting this formula, are urrent 
time, and pressure and any resist 
must have 


ontrolling these 


ance welding machine 
means for accurately 
factors 

Current values for welding alumi 
num are three or more times the val- 
ues used in welding steel of similar 
size. A spol welder designed to weld 
two pieces of 1,16” thick steel will 
not be heavy enough to weld the same 
size in aluminum 

Pressure can be applied by air or 
pneumatic cylinders. It must be ad- 
justable since different types and sizes 
of materials require widely varying 
pressure between the electrodes and 
the work. 

\ccurate timing control is essen- 
tial in any resistance welding machine. 
Electronic controls are affording high 
accuracy in this development, by pro- 
viding timing in ‘cycles’ instead of 
seconds. Since there are sixty cycles 
in each second in a normal power sup- 
ply, it is obvious that timing is 


Armor plate subjected to tempering chill, following weiding. Water spray is re- 


frigerated. A thermocouple buried in the lower electrode controls the amount of 


heat put into the weld accurately, and also controls the chilling cycle. 





oqueeze time 


Weld Time 


Hold Time 


Off time—\\ 


With = synchror 
trols, each timing 
that point on the sine curve 
is zero in current ilue. Tl 
nates sudden line surges 

Before a weld can be 
work must be cleaned and 
prepared. The purpose 
preparation is to eliminate w 
ations in the heat welding 
by great variations in the cont 
face resistance ind also t 
the heating between work 
trodes. Work i! iten be 
improper treatment or clear 
in aluminum work, premature 
will result. And since alumi! 


the unhappy faculty of pick 
soon enough even with proper 
ing, this factor is given set 
tention by all good welding e1 

The surface resistance of al 
sheets is caused the pressure 


sheet of lorelgi . stance 


some chemical action of atn 


Fumes, smoke and moisture 
definite effects o1 e oxide 
Dirt, grit and « vill 
some trouble ar tten 
umber of spots nable 
] seat 7 }:] 
Aluminut eadily 
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EASTERN AIRCRAFT 






FORD MOTOR CO. 
(WILLOW RUN) 


TEMPERATURE IN DEGREES FAHRENHEIT 


Chart showing number of successful spot welds made with one set of electrodes between dressings 





ALRURAF? 
CORPURATION 


GOOD YEAS 


on various gauges of aluminum at varying temperatures of welder electrode tips. Production con- 
ditions are taken from three aircraft plants. Projection of graphs beyond 0° F. mark shows a level- 
ing off in number of spots to such a degree that lower temperatures prove no more satisfactory. 
Eastern Aircraft Division of General Motors testified that the introduction of refrigerated tips had 


pper, especially at high tem- 
es. It is therefore important 
he temperature of the copper 
de face, which is in contact 
the aluminum, be kept as low as 
s is the basic reason for the use 
rigeration. We try to hold this 
em perature down below the 
rr alloying point in order to 
illoying, or ‘pick-up’. If we 
successfully do that we might 
e to weld forever on one set of 
rodes. 
irigeration also assists ma- 
illy in retarding the so-called 
hrooming’ of electrodes. Heat 
pressure and constant pounding 
ther, cause distortion in the shape 
electrode, at the face. 
commonly used cleaning 
ds are chemical cleaning and 
nical cleaning. Each method 


resulted in a gain of 300% in the operation of spot welders. 


has its boosters and very often the na 
ture of the job (or shape) will de 
termine which method to use 
Extreme uniformity can be obtain 
ed with chemical cleaning and this is 
important because without uniform 
ity, it is impossible to reproduce 
equally consistent welds. No skill is 
required by workers since they need 
only load and unload the tanks on 
a definite schedule. Time of dipping 
in bath must be controlled to obtain 
the high uniformity desired and pos- 
sible. More spots can be obtained us- 
ually, between point dressings. 
Mechanical cleaning requires skill- 
ed operators usually because care 
must be exercised in removing oxide 
coating so as not to thin the Alclad, 
or rough up the surface of the sheet. 
However, this method allows clean- 
ing of any part of a surface without 
necessity of treating entire surface. 


Refrigerating electrodes for resistance welding of aluminum 


prevents fusion of copper and aluminum and prolongs life of 


electrodes, because the cool points do not readily mushroom. 


Refrigeration has also facilitated welding of armor plate. 
JUNE, 1943 


Initial equipment required is small 
ind inexpensive. While cleaning may 
not be as uniform, careful operators 
an obtain satisfactory results 

Now, with the welding machine 
properly set for the work to be done, 
ind the work properly cleaned, weld- 
ing operations can begin. Many 
samples are made first, to check the 
control settings. Shear strengths must 
meet rigid specifications. Too much 
current will cause ‘spitting’ or burn- 
ing. Serious accidents can result when 
molten metal splatters from the weld. 
Not enough pressure will also cause 
spitting’. Too much pressure causes 
objectionable indentations in the 
sheet. Too little heat means weak 
welds. 

This brief summary of welding 
practice will indicate what we are up 
against when we try to apply refriger- 
ation to a welding machine. It is es- 
sential to know welding before at- 
tempting to apply refrigeration to this 
complicated welding procedure. There 
is no easy way to determine refrig- 
eration loads. Each size sheet requires 
different heat. The condition of the 
sheet will cause variations. Each alloy 
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Vice i 
ind Nhe { hye msidered. A 
ert f f roat field wil 
Ke ad ere Net i clea 
il t meaning ire 
) il \ rive nal 
i ry | i ft electr t 
porta 
(ool ( illable ih ele 
(lt t portance, © oO 
i low i ( | volar ire 
i er itl il 
\| [nese i ( nust ie i 
ill onsidered when retrigeratior 
¢ ipplied t welding It is essen 





tial to know the welding equipment 


efore even the loads involved can be 
rroperly cdlete ined vecause each 
type ot weld machine is different 
perating haracteristics rhe 


iriables encountered are staggering 


ind only welding knowledge and long 
application cat 
Many 
structural parts are being spot welded 
day Phis 


rror-stricken protests not so very 


‘Xperience n this 
ope to solve them successfully 
would have brought 
my avo When properly designed and 
work 


speeding aluminum fab- 


ipplied retrigeration can 
liracies in 
ition in spot welding. And _ since 
wot welding is so much easier and 


it’s like us 


ng a sewing machine on sheets ot 


peedier than eting 
iluminum 


But is refrigeration really worth 


vhile (here has unfortunately been 
wme conflicting evidence in the weld 


yn this. There have been 


y industry 




















) ement 1 t great enougn H 
‘ver it Nas beel ur experience ¢ 
whel yroper ipplied reirigerat 
i iimost I irlably showe 
iderable and worthwhile improve ( 
ents [tel YUU improveme I 
ind sometime much more + 
VARIATION IN RESULTS 
Perhaps the greatest Cause OI Va 
itions in results obtained are iust aah Progre 
by the human element plus the vary oil ne 
ing machine characteristics and differ ' ew 
ent cleaning conditions. All the var ; ate a ik 
ibles mentioned above enter into thi , , ‘ , 
too and in greater or lesser degree de Art late ca 
termine the results to be obtained velded and he 
Preconceived notions, prejudices, an this unit 
wcasional lack of cooperation of the \ ; 
yperators or welding machines causes , f varving 
i wide variation in welding heat, and r predete P 
onsequently in results obtained eat e obt 
lime interval between cleaning and sequently it is quite 
welding can make a big difference. As tain approximate 
many as 2,000 spot welds on .004” und toughness in the we 
24ST Alclad have been made betwee the ginal metal. Refriger 
cleanings with proper electrodes. The trodes assist in the quick a 
shear tests were unusually consistent nd 3 creat 
ind the welds were entirely acceptable 0 
Field production tests have shown Refrigerated « 
600 to YOO spots o1 the same material ' ynlv dresse 
between cleanings, on the stored xalite paper of f exture 
energy type welder, which is more rl eaning i 7 
difficult to cool. Previously 30 spots iches since it 
rr 50 spots wert considered a good ible productio1 
iverage Sve to as ” 
The best coolant temperature we tec f ean on 
have found to be between O°F and Refrigeration increases th 
il 9 ipa e 4 
lov ( perature Ne era 








Here, a welding set-up has 













been adapted to performing I Lt the weld enetrate 
an upset job. Quarter inch lace of the sheet imoul 
ironrods are heated and press- frigeration wil the - 
ed into countersunk holes. By metal cool 
cooling the electrodes, life is he current required 1 
increased five or six times. heet weld is less than one 
duration. Prolonged heating 
ntensity would ( neet g 
ind poor welds 
lr portable Cul welders we ( 
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CAPACITIES OF HYDRAULIC RAMS IN TONS 


PRESSURE IN POUNDS PER SQUARE INCH Gal. | Gal. 
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Courtesy Charles F. Elmes Engineering Works 


NOTE: On this page is the twentieth of a series of Data Sheets to be published in THE TOOL ENGINEER. 
A handy three ring binder can be secured at any dime store to hold the sheets for quick reference. 
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Floating Reamer 
for Opposed Holes 
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it 
REAMER Improved U-Washer Will Not "Walk" 

LT wu THE ordinary U-washer has a tendency to walk as nuts are tightened, going 
II QIKROU in the line of least resistance. 
UY) My: ile sli in appli 
YY}; YG, Vj? (Ws, 4 The two-piece washer shown above, while slightly slower in applicatio: 
Uys yg Uf, Wy . . 
Yi Y Wye Z| obviates this defect. 
GY Y Wy As shown, the halves are made grooved and tongued (male and fema|: 
YY Cyuyyyg and either is given a right angle turn after placing on shaft or stop rod 
UY Yd oe Wilf /z\ Then, they junction as a single, circular washer. 
WORK’ "VAL | WALT 
CE VA Magnetized Drill SS RNS 1 
Ls / ts Chip Jams very - uction engi 0 
Yi yj oe “4 Preven neer has devised shop short 
WY YY Currs will not jam and break a magnetized | cuts. or added to his plant's 
Uy) Yi 
HY UL 44\ drill as easily as otherwise, according to slight- know-how.’ Send ideas tc 
Uy OLA ly inconclusive reports. Chief disadvantage nie plea we 
CG Y ify seems to lie in cleaning drill. ee ae 
GY) LOCATING” 
Gy PLUG Insures Seating of Nuts on Swing Clamp 











44, SY “7. s 
Ci: . . ; 
WY: Ge Vp, To Insure the seating of nuts on swing clamps, provide a convex ball radi 
—a on the nut and a corresponding concave ball seat in the clamp. They “sta 
put”—no crawl. 




















SHorT opposed holes should | 

be reamed with a floating | | 

reamer, opposite hole being ae a : 

located in a plug. While there | i | 

will be some play when the | 
| 
j 
) 








from rough to finished end, 


workpiece is reversed, as + = S 
the float will compensate. 














However, the roundness of 
the hole is usually improved 
by piloting the reamer, as by ‘. 

¥ the simple method shown. 
The stationary vertical pilot 
is easily cleared of chips 
which cannot collect during 
operation, because of the in- 
verted position of the pilot 
and the bushing. 
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Here’s How You Can 
learn the Full Possibilities of 
Your Bar Turner 


| NE of the most important tools employed in 


utter Bar Turner. It is used more than any tool on 


metal turning is the Warner & Swasey Single 


turret lathes set up for bar work. 


Field studies in dozens of plants indicated the 
rgent need for a better understanding of the 
everal fundamentals 


governing the setup and 


)peration of this tool. 


The information and many helpful hints assem- 
led in the new Warner & Swasey booklet, ‘‘Better 
erformance from Single Cutter Bar Turners’, can 


mprove performance of this basic turret lathe tool 





und increase production in your shop. 


WARNER 


& 
SWASEY 


Turret Lathes 
Cleveland 


Just issued — new 32- 
page illustrated booklet 
shows how to make the 
most efficient use of the 






Single Cutter Turner on 
bar work. 





GET IT 
QUICKLY BY 
USING THE 
CONVENIENT 


COUPON 





| graatophinakestecntven aah; ae 


J Please send booklet, “Better Performance from Single Cutter Bar ’ | 
/ Turners’ / 
Name _ . 


Warner & Swasey Operator's Service Bureau, Cleveland, Ohio 


Company 


Address 





City ee 
I work at (Company) 
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THE “MAKE” OF HACKSAWS 
IS DOUBLY IMPORTANT NOW! 


Make all the comparative cutting tests and hold that 


check-ups you wish if you have the time. Star long way ahead 


Ct as ine 


z 


rett Blades will come through with flying colors for the job Stan 


Sz 
t 
A 
R 
R 
E i; 
T ? 
oe 
H | 
A 
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But if you must have fast cutting, long lasting Molybdenum 
blades right along and no tooling, it's an awtully both power an 
good idea to stick to blades that carry a name  powersawing of 


like STARRETT, They've got a reputation to up mill supply dist 


<2 


...and that goes for 
BANDSAWS, too! 


The name STARRETT has equal significance when you ne« 
performance from Metal Cutting Bandsaws. Starrett hard edg 
Bandsaws are made in 12 widths (3 32” to 1°’), 3 gauges and 8 pitches 
coils of any length or cut to length and welded 


Ask your mill supply distributor for STARRETT Bandsa 


THE L.S. STARRETT CO., ATHOL, MASSACHUSETTS, U.S.A. at 


World's Greatest Toolmakers 


STARRETT 


PRECISION TOOLS « DIAL INDICATORS e GROUND FLAT STOCK 
HACKSAWSe« METAL CUTTING BANDSAWS e STEEL TAPES 
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Men, Materials and Machines 


ONVEYORS Speed Aircraft 
Wing Manufacture 


ntinuous-motion assembly 


dramatic symbol of Ameri- 


yroduction, Nas 


} 


een SUC- 


. 
an | 
cess ipplied to aircraft fabrica- 
Most conspicuous user of the pow- 
er-driven line before the war was the 
qutomobile industry. Consequently, 
the adaptation of this manutacturing 
technique by the aircraft industry is 
newsworthy in itself, for The Bell Air- 
raft Corporation believes that its 
conveyorized fabrication of airplane 
wings antedated the utilization of con- 
veyors for this type of work by auto 
oncerns now mass producing similar 
raft parts 
\doption of the moving conveyor 
ne effects progressive assembly of all 
mponent parts of a unit-structure. 
his process, raw materials must 
transformed into parts, parts into 
assemblies and subassemblies into 
ished product, all as a continuous 
uninterrupted operation 
nstant-motion assembly _ lines 
» been used in the aircraft indus- 
several years. Actually, work 
ese lines consisted largely of at- 
g parts and installing electrical 
hydraulic systems as the ships 
roached the final stages of com- 
on. Bell also is credited with 
ering this system, having ap- 
ontinuous motion to its Army 
\iracobra_ fuselage 
s early in 1941. 
"he most recent forward step taken 


assembly 


JUNE, 1943 


Dolly fixtures holding Airacobra wings are moved along a motorized conveyor chain 
in the floor at Bell Aircraft Corporation. From Station 3, wings are seen taking 
shape as they pass through various stations to receive additional parts. 


by this aircraft mass producer ha: tion is believed to be the first convey 


been the installation of a system orized, straight-line production of 


whereby wings are actually fabricat- combat aircraft wings in a single 


ed progressively in huge master fix holding fixture 
tures which move steadily forward on So well planned is the overall op 
a power-driven drag chain conveyor 

Similar work now is being per 
formed in Detroit, but Bell’s installa 


eration that the entire job of assem 


bling 18-foot-long Airacobra_ wings 


is performed by women, aided by a 


Bell Aircraft, producer of the cannon-carrying 
Airacobra, pioneered the use of moving fuselage 
assembly lines. Now, this production-wise or- 
ganization has conveyorized its big wing fixtures 


WALLACE A. SCOTTEN 


ASSOCIATE EDITOR 





























few lead men. Substantial savings in 


time and manpower have resulted 
from the use of the single fixture in- 
stead of the four previously used. By 
the old method, wing members were 
bolted in place and positioned in each 
fixture, fixture 
when the operation was completed 


removed from. the 


and moved by hand to the next fix- 
ture. 

Bench work and machine opera 
tions on sub-assemblies are perform- 
ed in departments parallel to the wing 
lines and are synchronized to their 
forward motion through extensive use 
of long-haul basket and tray convey- 
ors 

Secret of the S\ stem’s success lies 
in its radical departure from conven- 
In detail, 
dissimilar from 
“density production” which Bell en- 


tional aircraft shop layout 


it is completely 


gineers believe uneconomic because 
of time lost in moving staging and 
tools around each assembly before 
work is started and removing such 
equipment after completion of the 
job. 

In Bell’s big Buffalo plant devoted 
to this work the floor space between 
parallel rows of wing fixture conveyor 
lines—all moving in the same direc- 
tion——is as clear as a bowling alley. 
Phere are no tool boxes, power line 
outlets or connections on the floor. 
There are no dollies or work stands. 

When work is above the level an 
employee standing on the floor can 
conveniently reach, the fixtures move 
between permanently elevated walks 
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Right and left hand 
wings move down par- 
allel lines in Bell's con- 
veyorized wing plant 
at Buffalo. 


Floors are clear as all 
electric and pneumatic 
tools are suspended 
from overhead, saving 
time and materials. 


reached by short flights of steps. 50 
perfectly synchronized is the work 
that all operations on each wing at 
that level are performed, regardless of 
their character, during the time the 
wing is passing the platform. 

Reduced to its simplest terms, the 
Bell system amounts to moving every- 
thing off the work floor and hanging 
it up in the air where it will not 
hinder the movement of personnel or 
of parts 

Receptacles are provided, conven- 
iently suspended from _ overhead 
bridging to which drills, rivet guns 
and all other power-operated tools 
are attached at working height. This 
departure has resulted in prolonged 
life of critical electric cord and tools, 
and has materially 
fatigue from stooping and bending to 
the floor for tools. 

Just as the carriage trade lost many 
a fine craftsman to the fledgling auto 
industry a quarter-century ag 
the mighty motor manufacturers to- 


reduced worker 


» SO are 


day losing good men to the fast mov- 
ing aircraft industry. Bell’s pioneering 
in utilization of conveyor lines can be 
largely attributed to such a loss. 
Behind a yellow oak desk in a typ- 
ical gray painted shop office in the 
heart of Bell’s wing factory sits gen- 
ial John “Jock” Rae. A hearty, hard- 
driving Scotsman, he won his spurs 
in the production game in some of the 
largest automobile plants. A master 
at conveyorizing production, he 
jumped on the aircraft bandwagon 
several years ago and one industry’s 





use Of CONVeYVOIT 
Would Jock 
wing line syster 
he replied with a 
Walking down th 
between thousal 
lines, we asked h 
of the system. ‘There 
answered. ‘Same 
in the auto plant 
You know 
‘they said it couldn't 
these airplanes. Well 
first that stuck our ne 
tried it.” 
The plant in which B 


ing wings for this 


ship was filled with ma 
manufacture of cast ir 
three months before th 
pleted wing was moved 
shipping doors last year 
The bay in which wing | 
bly is performed is 100 tee 
about 1,300 feet long. I 
bays all other manufactur 
formed. In the most distant 
ire blanked out in the 


department. These part 








next nearest bay 


are assembled into small p | 
parts in turn moved forw 
sub-assembly bay, thet 
assembly adjacent to the 
Small parts whicl ire 


the structure unt 


of final assembly 1 a 


mixture are carried VY ove! 
veyor from the distant 
department direct to the 
the final assembly lines w 
are needed In the final 
there are five power line 

by drag chain. The equipme 
built by the Mechanical H 


Systems, Inc., Detroit 


Simple installation 


Four of the lines are use 


tual fabrication, two for rig 
wings and two for left han 
The fifth line runs in the op 
rection four times as fast an 
empty fixtures back to the 
tions 

The system placed no obst 
or above the floor level and 
little disturbance of the origi 
and foundation for installati 


er sources and gears for the 
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inexperience, ineptness, fatigue, ill-health, + 
inattention, indifference—all are possible buga- 
* gee boos when using fixed gages on extremely close 
if tolerance work (i. e., checking to “tenths’’) 
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Scrap, wasted time, production slow-downs, 
faulty products—these are the high costs of 
rejecting good parts or passing incorrect parts 
as being good. 


“Hangovers”—physical or mental—make no dif- 
ference when using a Visual Gage, Multichek, 
Precisionaire, Electrichek or other Sheffield pre- 
cision gaging instrument. Mechanical skill built 
into these gages eliminates the need for “top 
performance” individual skill to precisely and 
accurately inspect parts to “tenths”. 


eo Ts 
ad 
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Sheffield precision gaging equipment eliminates 
“human” error. Write for new Folder No. 43-1 
and name of Sheffield Engineering Representa- 
tive in your vicinity, 
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SHEFFIELD SHEFFIELD SHEFFIELD SHEFFIELD 
ELECTRICHEK MULTICHEK PRECISIONAIRE VISUAL GAGE 








™" SHEFFIE corRPORATION SHEFFIELD, 
, 3 
DAYTON, OHIO, U.S. A. ee 
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This is half a machine. It cost full price, takes up full floor space, uses full operator's 
time——but it’s just half a machine. That's because it is handicapped by a slow setup and 
removal cycle. It delivers only a part of its potential output. 


One of the most important duties of HECKER tools. jigs and fixtures is to convert stand 





still time into production. 
The HECKER tool engineer takes account of the worker, the machine and _ the require 


ments of the job. Then he designs a tool to bring those three vital factors into the best 











possible adjustment. 

HECKER tools have other purposes, too. It depends on the results wanted. Tools for 
inexperienced workers; tools to improve quality ; tools to speed operating cycles: in short 
custom-designed tools, built to the specific problem. 

These engineers can see their own designs in daily operation on precision aircraft parts 
in the HECKER plant. That’s an extra advantage in firsthand production experience which 
can help you get more work out of the “other half” of your machines. By way of demon- 
stration, turn a real tooling problem over to HECKER—judge for yourself. Write (wire o1 
phone if urgent) to A. W. Hecker, 1988 East 66th Street, Cleveland, Ohio; or, 517 New 
Center Building, Detroit, Michigan. 


DESIGNERS AND BUILDERS OF TOOLS, JIGS AND FIXTURES... FABRICATORS OF AIRCRAFT PARTS 
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n covered pits at one end 
\ small covered pit at the 
uses the sprocket for the 
which is adjustable to 

k 
production lines travel 25 
uur, while the return line 
feet per hour, thus per 
return of a sufficient num 
‘ty fixtures to keep all four 


design 


s in which wings are assem 
n three small free swiveling 
he tail wheel is grooved and 
in inverted angle iron weld 
base plate beside the chain 
[he outer wheels ride on flat 
floor. A 


at the forward end ot 


iid on the cement 
le VICE 
re engages the drag chain 
if the fixture is welded iron 
ase is formed by an eight 
beam. This beam is crossed 
iller pipe at the forward end. 
| The two forward 
ounted at the outer ends 
bar. Rising vertically 
this T-bar is a 
support the end plates 
wing. At the trail 
i shorter tri 
pipe. From the top 
sloping upward at 
nding to that of the 
s another four inch 
a five-inch channel 
support of the two 
the aileron brack 


and the slot trail 


A woman worker is instructed by a 
leadman in the operations she performs 
at her station. Some stations have ele- 
vated platformson which workers stand. 
ing edge holding device. Both can be 
lifted out when their function is con 
pleted 

\ small fish plate for positionins 
the outer end of the main wing panel 
is hinged to the main beam at the 
bottom and a tongue at the top mates 
with a groove on the end of the ailet 
fixture with 


When the 


nN bracket locating 


removable locating pi 
wing tip is added to the 
panel the finish p ite Is SW 


; 


he way on its hinge 


Qn the main beam are 


} 


supporting jacks which help 


weight of the wing and protect 
leading edge from damage during re 
moval from the fixture 
Pads for positioning are 
1004-inches 


ittaching the erinde 


precisiol 
ground to This was a 
complished DY 
WaVs directly 1 the laddet As a re 
sult, all the pads were ground to the 
same plane he enter of the pads 
was relieved. leaving narrow edges to 
be finish ground. The pads are drilled 
and tapped to receive the bolts hold 
ing the end plates in position 

At each of 4( 


Se mbly line 


stations on each as 
a spe ific set of opera 
tions is performed and the sar 


. ] 1 + that 
workers are alwavs assigned to thal 


Statiol 


The return line does more than return 
empty fixtures. Moving along the wa!! 
adjoining the wing sub-assembly depart- 
ment, it makes possible the insertion 
of the wing's leading edge before each 
fixture reaches the assembly line. 


\t each station is a numbered cab 
inet which contains all the tools, jigs 
num- 


ind gauges-—correspondingly 


hered——which are needed at the sta 
tion 
On each cabinet ts a row of ejectors 


ontaining the various sized rivets 
needed there The 


equipped with tilt bottoms which re- 


e jer tors are 


lease a handful of rivets when struck 


with the fingers. Each cabinet also 
has a rack for photographic operation 
sheets which carry detailed instruc 
tions on the sequence of operations at 
that station 

Final assembly line operations tn- 
lude drilling, riveting and assembly 
is well as installation of the electri 
al, hydraulic and fuel systems. As 
the assembly leaves each station it Is 
stamped OK by 


final inspection 


inspectors so that 
work is maintained 
it an irreducible minimum 

[he return line does more than re- 
Moving along 


turn empty fixtures 


the wall adjoining the wing sub-as 
sembly department in an adjoining 
nakes possible the insertion of 
edge so that its 
completed when 


nber one 


Paint booth conveyor 


Station 4 the panels are re 
the moving fixtures and 
wverhead monorail which 
i single drilling ma 

41 a master fish 
bolted to 

of the 


the tn 
wing and all 
rilled simultaneously on a 
ll. Bolt holes are reamed 
he drill fixture is removed 
wing is transterred to an 
mveyvor which carries it 
paint booths and final inspec- 
Like the fixture return line, 
yor must move four times 

fast the four lines 


otal of 42 


assembly 
There is a stations In final 
ssembly 
Removed from this line, the wings 
transferred to specially designed 
trailers in which they are transported 
Bell's huge new and ultra-modern 
where 


bly plant nearby 


ched to fuselages on long 


\ircratt 


new te hnique for mass 


itilizing vir- 
precision mduct. has 

ilmost even hase of 
nufacture 


THE ENI 




















—— 





KEEP ON WALK 
~ \aos CROSSING TRACKS FORBIDOE 
. NO COMPENSATION FOR jj 
\ & iMvye® —_ 


> we 4 





The peers 


PPRY meenber 













ah 


te Tt ae 





Safety training never ceases in Allis-Chalmers shops. Here is 





one of the large displays based on the concern's safety manual. 


A Workable 
SAFETY PROGRAM 


1 MO OF] oO imagement is GEORGE F. NUERNBERGER 
ere Se ee ee ee ¥ wor HEALTH & SAFETY SUPERVISOR 
. Ss OTOEgs ALLIS-CHALMERS MANUFACTURING CO 
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There is 1 great flurry out It: in e received national recognition ‘ 
tea it i regular teady educational base n the | Thou shalt not \ 
roc We re enize that ou can't But t willing nd triendly co-opera 
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ibout ile ec ea lesso iste i! et 
IHlas it produces result llere are | ese I i la i ittractively illus t 
yme interesting facts trated and simply written to encourage n c 
In the last x months of 1942. our readership and study. One of the first t t 
accident severity rate dropped 52.7 pet manuals exclusively for women was eing a danger 
ent while the frequency rate fell 13 published by Allis-Chalmers. Written Accident-prone interviews 
ver cent. This is in the face of a vast from the women’s standpoint, it has he. come wath4 
influx of new ind mexperienced en done more than its share to keep the ae - rdopte 
sJloves, manv of whon had never been iccident rate down among our rapidly scene Whe 1 sr has 
ina manufacturing plant before increasing force of women workers stialcnin. eanenilias i 
When should an emplove's§ safety Publication of a safety manual is not Hes solnial e 
training begit The first dav on. the i light undertaking. We devoted much tied Stoel a ae 
iob! Under ur program new em time and energy to research, so that : thad hae — ales 
‘loves are introduced to safety before we could tailor the manual to our own ur { aa ey ‘ 
they ever vet into the shop needs and problems 3 sinindh Gt it : 
Four hou s of the emplove s first lay Furtl ermo;re the ell plove has beet r ntlola WA eterc | 
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Here are details on a well-planned safety program that has paid big 
(Contin 


dividends in one of the nation's largest metal-cutting industries. 
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No holding up vital jobs while you wait for your 
grinding wheels or mounted wheels*. 

Timing and scheduling are everything now. That's why 

our streamlined QUICK SERVICE is such an important 

asset. 

Fully approved and endorsed by W P B, here’s our war- 

time speed setup: 

@ Manufacture only wheels 3" in diameter and under. 
To speed production, larger sizes are eliminated for 
the duration. Any shape, grain and grade, 

®@ No quitting whistle. We are on the job making wheels any size up to 3" in iiaitaiiss 
24 hours a day, every day. 


The wheels of proved quality— 
known for performance, cut- 


ting and long life. 


From this army of wheels you 
@ Our central location brings us closer to many plants. 
No time lost in transfer 
connections or long 
distance shipping. 


TRY ONE— Teil us the kind of equipment, the job, 


and size wheel you want to try. We'll send it postpaid. 


can select one custom built for 


your jo b. 


Catalog Mailed on Request 


CHICAGO WHEEL & MFG. CO. 


1101 W. Monroe St. Dept. TE Chicago, Ill. 


Send Catalog 
Interested in 
, Name 
Grinding Wheels 


Mounted Wheels 
Address 
Send Test Wheel 


Size 
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(Continued from page 106) 













elves. We al special satety me 
aye ’ transter truck travelling 
throughout the hop Other display; 
thout the hop emphasize yvariou 
personal protective device 
Goggle ervice carts also travel cor 
tinuousl throughout the lant ind 
thu atet { i ‘ in poor repall ire 
kept in go ipe without loss of pro 
duction time by a trip to the protective 
equipment headquarter \ display ot 
afety hoe a is circulating con 
tinuously throughout the plant. All of 
these thing dovetail neatly into the 
continuous educational process 
Manayvement too miust be satety 
onscious Chis is the case at Alhs 
(halmer Control measures were es 
tablished to msure that all saTetTy 
equipment 1 cleared through — the 
health and safety division of the indus 
irial relations department. The various 
department responsible tor work 
material tow ind equipment ire co 
mperating vith the health and safety 
livision. te ee that proper standards 
r ctl \ i Ine il | ire 
i ‘ i t dpoimt, | 
1 1 I ré 1! ta 
M ‘ \ Chalme 
ral « 
{ ! t T 
| 
I} ’ ' 
ra Is emi upon, it must be a Traveling displays in Allis-Chalmers plants, like this one on 
tae a a so safety shoes, is one reason for a reduction of more than 50 per 
EF END cent in accident severity. 
can be used on an s L Straight shank tools up to 1” 
any . diameter are held in standard | 
tool or surface grinder! ee 
o. 4 Morse taper, or con- 
‘ I * version collet from No. 4 
It holds all the tools shown at right, | Nieeks tener ta tie, Se. 
and can easily be adapted to hold 3 Also holds tools with No. 9 


* B&S taper shank. 












many others. Graduated 360° in 
three planes, for every simple or 
compound angle. Vernier lever 
will rotate work collet between in- 
dexed points without changing in- 
dex or location of tool in collet. 
Accurate ... useful... adaptable. 


Prompt delivery , 


Write for illustrated circular. 





CLEVELAND toon encinerine co. 


9113 DETROIT AVE. e CLEVELAND, OHIO 








— 
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ESTMASTE 


REG. U.S. PAT. OFF. 
iv & &- a okt 


‘INDICATOR 


with the NEw 
INDEX POINT 


that locks in place 





and sets positively 








Jewel Bearing 


Serrations mesh p« educes frictior 


terchangeable point locks or an nertia greater accy 


pivot. Low friction bearings 


strations are 

e actual size You get more quality features 
in this new FEDERAL Universal 
Test Indicator. 


The Testmaster universal test Indicator is chock full of 
detail features that you will appreciate more and more 
as you use if. 

First It's accurate. Friction, inertia and weor have been 


reduced to the minimum 





Second Its point swivels positively. It won't slip and it 
won't come out unless you wont it to 

Third The point can be set to work in either direction; 
up or down 

Fourth The ] amp enables setting in any posi 


tion (other holdir ars can be substituted 





Fifth It has dovetail slides on the bottom edge and back 
end for more universal sett 
Sixth Its quality is worth more than the price 
The Testmaster is not sold in stores. Addresses of our 
offices in the cities below are listed in local telephone 
books. Or, write us for circular 


FEDERAL PRODUCTS CORPORATION 
1144 EDDY STREET PROVIDENCE, R. |. 


testing mochine 


For lining up an 


work the Testmaster 


is exceptional 


* * * * PF EDERA 


PRECISION MEAS URING INSTRUMENTS 








Chicago - Cleveland - Detroit - Hartford - Los Angeles - Milwaukee - Montreal - Indianapolis 














Z through our controlled trial plan, NuBON grinding wheels 
and stones are engineered to meet the most exacting requirements of War Production. 

(¢f — made possible by our special bonding process 
—not only saves vital man-hours but also enables us to quickly solve your toughest 


grinding problems. Send for your copy of our new catalog. 


UNIVERSAL WHEEL & ABRASIN 





2626 West Van Buren Street, Chicago, Illinois 
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A.S.T.E. Joins A.S.M.E. 


in June California Meeting 


Three A.S.T.E. Speakers to Present Talks 


RING in Los Angeles this 
ts semi-annual meeting, 
in society oft Mechanical 
will present a series oO! tech- 
s designe d to speed produc - 
conclave of one of 
technical societies 
four days, June 14 to 
lution of war production 
mechanical engineer 1s 
the skill and re 
e required in manutactur 
he can fulfill these expecta 
cially in the field of aviation, 
subject of talks by a number 
authorities representing 
production industries 
n, the American Society 
gineers joins with the Me- 
gineers in presenting two 
al sessions scheduled. One 
sions will be on “Women in 
- the other on “Aviation-Pro 
iwineering’, In both fields 
nanpower problems and the 
AS: 7 as 


t pe rishable tools, the 


yed leadership 
WILLOW RUN STORY TOLD 


) I speakers scheduled tor 
echanical Engineers’ “Women in 
” session addressed the Tool 
at their Annual Meeting in 

last March. The first, Wm 
comes from the Ford Wil- 

Plant near Detroit 
movies on this industrial 
iss Women workers 
uircraft factory 

| be J. I. Onar 
Milwaukee's 


has train 


ymiber 





|. Onarheim will tell how Milwaukee's 
Chalmers Mfg. Company has trained 
usands of women workers. He described 
work to Tool Engineers recently, explain 


how to select and direct women. 


Lt 


At the \ ion-Production Engi 
neering | Engineer 


speaker will 


Cll 
Simonds 
lord for n 
rub 
autom 


and 


! so engaged 

the current total of ap 

proximately 4,000,000 will be raised to 
6.000.000 betore the end } 

| 


velieves 
aad" good indication ol what lie 
ahead he said, “is the experience of 
185 major plants in the Detroit area 
In these plants, 98.8 per cent oft 
total recent em yinent increase 
been due to the hiring of women 
Describing tl perience of Ford 
men in placing women in the shop, he 
said it is m important to start them 
: ral, they re 
days more 
they are 
highly im 
into the 


they un 


iob 

woman worker, she 
| then on.” 
speaker 
he Me 
use of 
st di 
cei the 
Inarheim, Super 
if \ilis-Chal 


0] engineers 


t 


experience 1n 
cutting 
lusively 
central 
working 
he said 
halmers, 

ho has 

i second 

ow conscien 
well her chil 
he 1s at work 


NEW MACHINING TECHNIQUES 
who wil! ad 
Production Engi 
los Angeles, is 
} nywineer of Sell 
lar new machin 
equipment he 
meeting may 
production costs 
as materially 
etal fabricat 
field. These 
one ma 
fast that it 
per minute, 
in articles 


and May 





@ High-speed machining of aircraft parts 
will be the subject presented at the Me 
chanical A.S.T.E 
speaker Arthur A. Schwartz of the Bell Air 


craft Corporation 


Engineers’ meeting by 





JUNE, 1943 


@ William A. Simonds, Ford Willow Run 
Bomber Plant, speaker at the recent A.S.T.E. 
Annual Meeting, will discuss the employment 
of women workers in the autornobile pioneer s 


gargantuous aircraft factory 
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| N suggesting CROCHET in the tool room, we have no thought 
of converting a busy and important part of your shop into a ladies’ 
recreation center. 


On the contrary, many of your tool and die makers and machinists 





may find this many-purpose ‘American Swiss'’ Swiss-Pattern File a 
help in their precision and accurate filing jobs. The rectangular sec- tracer hwles in sh 
tion with rounded edges of the Crochet file, slightly tapered in thick- with four fixtures, ine: 
ness and tapered in width from about half the length of cut to a By piay 
point, permits it to be used on flat and curved surfaces, slots, grooves, 
narrow spaces, fillets, elongated holes, concave corners, etc., for it = 0" # mac 
is double cut all over. ~ Sequenc: 
The Crochet file is but one of more than 40 
different shapes in the "American Swiss" line 
of Swiss-Pattern Files, preferred by experi- 
enced tool and die makers and machinists be- 
cause of their clean, sharp, long-wearing teeth 


and uniform hardness. FREE CATALOG 











SENT ON REQUEST 
American Swiss File & Tool Co., Elizabeth, N. J. wren ie 
ASK FOR THEM BY NAME ne eee 


WRQOUCG D>WISS KB 
SWISS PATTERN FILES 
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sets Up Quickly 
uns Profitably on 


(LEVELAND AUTOMATICS 
vith UNIVERSAL CAMMING 


r I ‘HE job shown in work in the photograph at left 


was processed on a Cleveland Single Spindle Auto- 





matic. The savings made, in cost and in production 
time are typical of savings anyone conc erned with pro- 
duction wants to make, so give a moment's considera- 


tion to this case history 


Stock ..- 6% inch bar, 4160 steel, hot finish. 
Operations ... Gauge, rough drill, rough turn 


O.D. in two stages, form O.D. complete, rough bore, 





finish bore, ream and cut off. Finish length 91/16 inches. 


Length of body (formed with one tool) 6'2 inches. 


This Job Was Set Up Quickly ... because 


every operation on a Cleveland Automatic is controlled 
by standard cams, easily reached and quickly set to 
any position with the aid of an exclusively Cleveland 
universal adjustment feature. All control settings are 
simplified by quick-reading calibrations which reduce 
original set-up time to a remarkable minimum, also 


make it possible to retool accurately for a re-run. 


Ran Profitably ... because one Cleveland ac- 
complished what two machines and operators had for- 
merly done, resulting in a saving of more than 62 per 
cent. This is typical of Cleveland Automatic economies. 


That is why, with production men, Clevelands have a 


st Remember..“CLEVELANDS CUT COSTS” reputation for two important advantages 


ee 1. Maximum sustained production on long runs, 


with minimum down time for adjustments . 


e @ 2. Profitable economy on small-lot, short-run jobs. 


THE CLEVELAND AUTOMATIC MACHINE COMPANY 


CLEVELAND, OHIO 


SALES OFFICES 


CHICAGO: 20 North Wacker Drive, Civic Opera Bldg., Room 1408 NEWARK: 902 American Insurance Bidg. 
DETROIT: 540 New Center Building * a * CINCINNATI: 1315 American Building 
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© ASSURE MAXIMUM BROACHING EFFIC!: Ney 

























When cutting a hole with an internal broach it is essential 
that the starting hole be in perfect alignment with the broach 
The surest way to maintain this alignment is to machine the 
surface which is to rest against the faceplate so that it is 


square with the starting hole. 


Sometimes, however, it is impossible or impractical to make 
this provision and so a self-aligning faceplate should be 
used. A faceplate of this type is illustrated above. The hemi- 
sphere is held in the socket in the faceplate by spring steel 
fingers which allow it to move sufficiently to correct any 
misalignment in the set-up. The cutting pressure of the broach 
is sufficient to force the part into alignment without undue 


strain on the broach. 


The most common application of a self-aligning faceplate 
is in broaching rough castings or forgings where there may 
be considerable variation in the position and condition of 
the locating face. In fact, this type of set-up should be used 
wherever there may be doubt about the squareness of the 
starting hole as the cost is negligible compared to the cost 


of replacing a broken broach. 


COMPLETE BROACH SERVICE 


DETROIT BROACH COMPANY 


20201 SHERWOOD AVENUE 7 DETROIT, MICHIGAN 
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Para 1 to ut ut ft non-essentials. It be 
pave etween two to 4.000. 000 
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(Con: , 
: a Continued on following page) 


( ...and You eS 
7” A SURFACE PLATE FOR | 


EXTREMELY HEAVY LOADS 


Originally designed and built for a large aircraft motor manufacturer—now avail- 

able to you. e Surface measures 4 x 6 ft.—depth 20 inches— weighs over 2 tons — 

the heaviest plate, of these surface dimensions, ever made. Made of Meehanite— : 
recognized for its uniform strength and fine grain structure— meets exacting re- Ses 
quirements throughout en- a 
tire surface. e Mounted on 
specially designed pedestal 
type bases — provided with 
3 adjustable bearings, sup- 
plemented by additional 
adjusting screws for level- 
ing purposes. e Send for 
folder showing other sizes 
and prices. 



















ee 


ORPORATION 


DETROIT, MICHIGAN 


MACHINE PRODUCTS C 


6775 EAST McNICHOLS ROAD 


. 


JNE, 1943 














USé@ coolants on a// your machines... 







(Continued from 1 







—TOOLS 
_..T0 SAVE TIME —T0 
AND INCREASE PRODUCTION 












Above 





Stondord Model—capacities up 
to 130 gals. per hour 


* 
Left; Model H-10A Centrifugal — capaci 
ties 10 to 1,000 gals. per hour 
, © 


Below: Heavy Duty “‘A’’ Series Modei— 
capacities up to 165 gals. per hour 


GRAY-MILLS 
Polible 


COOLANT SYSTEMS 


ERE is the simple, economical way to 















te ‘ n 
equip your machines to use coolants 
to help them produce more and better 
work—faster! Gray-Mills Systems have in- 
creased the efficiency of hundreds of ma- 
chines on operations like drilling, milling, 
sawing, grinding, honing, tapping, threading 
and cutting. They are quickly and easily iit niall or + 
set up to operate either as a permanent or ow bce Boe: c 
temporary part of a tool. Sturdily built sows qyenerier 
Gray-Mills Systems are available in both e 5 te . 
gear and centrifugal types with capacities * 
from 50 to 1,000-gals. per hour—controlled *'33', Storders 2 ‘as amet 
flow. Prices range from $39.50 to $189.50. *""' Press = ages 
eIf you want to modernize your older ° otors and generat 
machines — equip small, large or special ee pre 2 rion lah - 
tools for greater efficiency — or have a ae cua oe vasa lage gg tml 
“standby” and “clean out” system there is ene Sot ee supe a 
a Gray-Mills for the job. Call your dis- erase ee producers a1 requit 
chrome ores having a weighte 


tributor or write direct. — ~s 
mium-to-1ro! ratio me exceet 
GRAY-MILLS CO., 235 W. Ontario St., Chicago ' 


[his restriction 1s expecte 
in production of a 


















PROMPT chrome containing 
heathens 
pecan SHIPMENTS chromium eae 
new catalog April 23 General Preference 
— it gives 


full details 








E-11 issued by WPB cont 


Use FLO-BAC 
, COOLANTS... 


5 types for most 
requirements — !0 and 55-gal. conrain- 


R y Y- Tiwibutor er evr plant. from your 
Complete Portable o 
-omph 

/ LLS COOLANT SYSTEMS <o-e'= 2' 190 orm 


Pressures 8 to 150 












' 1 
mercial warenous¢ 
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IN AMERICA’S 
GREAT PRODUCTION PLANTS.. 


Helping other manufacturers make things better. 
cheaper, quicker than they have ever been made 


before—that’s our business. 


The bearing races made by Timken, on Acme- 


Gridley Automatics, are uniformly accurate and 


machined to tolerances that are new to mass 


production methods. For example, the 7” diame- 


WE 


1170 EAST 1315' STREET © CLEVELAND, OHIO 
ACME-GRIDLEY 4-6 AND 8 SPINDLE BAR AND CHUCKING AUTOMATICS + SINGLE SPINDLE AUTOMATICS + AUTOMATIC THREADING DIES 
AND TAPS «SCREW MACHINE PRODUCTS + THE GHRONOLOG + LIMIT SWITCHES + POSITIVE CENTRIFUGE + CONTRACT MANUFACTURING 





VECISION plus sPeeD/ 








Acme-Gridley Automatics are helping to 


produce Timken Bearings of high precision 


standards, working the toughest steels at 





speeds limited only by what tools will stand 


ter bearing part shown above is machined from 
tubing in 1/10th the time formerly required by 


single spindle methods. 
This speed in precision manufacture is certain 
to be an Important factor in turning out better 


postwar products, at that will challenge 


competition. 


CO, 











| 






















INTERNAL 
INDICATOR 
GAGE. 


The Swedish Internal Indicator 
Gage is a reliable precision in- 
dicator especially designed for 
rapid, convenient and accurate 
measurement of internal diam- 
eters. Variations of as little as 
0.00005” in size, out of round, 
and taper of bores can be quick- 


ly and accurately determined. 





Can be set to any required 
size direct from Johansson 
Gage blocks or master ring. 


MACE UGA 


V.S. PATENT & 
1740695 1671071 























handled instrument suitable for use on internal 
grinding, diamond boring or honing machines; or wherever a reliable 
method of accurately determining bore diameters is required; giving 
the operator positive control over the size and shape of bore. The 
use of this gage by machine operators, as well as for final inspection, 
increases production, reduces scrap, and produces a more uniform 
product. 


It is a light, easily 


The seale range is: Plus or minus 0.001” graduated to 0.0001” and 
minus 0.020" graduated to 0.001". 





The plus or minus 0.001” range graduated to 0.0001” is used for 
checking the finished part. Scale divisions have ample width and 
variations of 0.00005” can be easily detected. 


SWEDISH GAGE COMPANY of AMERICA 


8900 ALPINE AVE. DETROIT, MICHIGAN 
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MACHINES, INC. Ke _ 


Mirneapolis, Minn. 
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COMPLETE 


OF PRODUCTION REQUIREMENTS 


By CINCINNATI Service Engineers 
Saves Time... Eliminates Long “Build Up” 


to High Production Rate 


lesigns of 


@ In this highly mechanized contli 
wer materiel change even more rapidly than 
ever-changing pattern of peace-time goods 


armies who have the most practical designs 


obviously have the greatest advantage. Neverthe 


less, the advantage remains on paper until the 


material is delivered to our armed forces. They 
need it quickly to win quickly 
This is where CINCINNATI Service Engineers 


can help you They have years of experience in 


working out methods of producing parts requit 


ing machining operations in the fields of milling 


grinding, broaching, lapping and cutter sharpen 


ing. The most modern data, substantiated by a 
staff of research engineers, is available for thei 
estimates. They have a wide choice of machine 


i” Plain 
Grinder Horizontal HydroTel Milling 
Machine One of 


typical analysis sheets is shown here 


tools for their recommendations, from a 
to a 36” 


with 120” table travel their 
note 
that 24 of the operations are done on machines 


bearing the CINCINNATI trade mark. 


Perhaps some of the parts in your own shop could 
be produced faster and on fewer machines. Send 
blue prints and sequence of operations to us, and 


our engineers will give you their recommendations 


Ccnciunitate ; 


ween 


TOOL ROQM AND MANUFACTURING MILLING MACHINES... 





ANALYSIS 































x» 


PRODUCTI ON 
NT ING a 
at SKETCE 
— 


\TuREe wa 2-24 
pRivt & 41N-352559 (AUTO. RMP 
-- WO S06 A. LITO 
2 ABREAST 
418-343307) 
) 


) 
) 
418-345307) 


(B-1854-5 


413-343307) 
415+343907) 


35 PER 


418-343507) 
MACHINE ) 


415-343307) 
5 343507) 
po18S4-E 418-34 / 


{ 1884-D 415-343307) 


41-343307) 


(-<0-0-"" 


415-343307) 


415-343507 


@1x-345187 

4 1m-S44256 

2 CH. ” 

S2 PGR MA aam-344287 

40 PER eT” eee ee 
52 

SIDE SO PER MACE. 


40 


- 1.004 TOMTHIN = 


.oo8 DIM. vem 


Left: 
de nse d 
Grinding, 


General Catalog 
information ? 


Broaching, 


d 


SURFACE BROACHING MACHINES...CUTTER SHARPENING MACHINES 





Industrial News Digest. a. An Unuseol Stomping Job 


A review of significant developments and new techniques 





n mass production industries. 





. que Raes® = 
producers pool ideas; 4 


developments hinted 


Unusual deep drawing job per- 
formed on huge press 


rate exceeding 600 per day, steel halves 
Jroppable gas tanks for aircraft are pro 
n this big deep draw press by the 
wease ‘ Fixture Co., Los Angeles 

s are welded together by 





We Ide d 





(Continued on following page) 


G R E EK N I E - { Budding Machinist 


T.M. REG. U.S. PAT. OFF 








GREENIE — CHASE OVER WW Quit KIDDING, BOSS-I’vE HEARD THE GALS ARE GETTING 
"ai Pe To THE CRiB AND GET /| THOSE OLD GAGS BEFORE! TELL | SMARTER EVERY DAY— 
iatliiaate Cb A SET OF SKY-HOOKS |] ME~SHOULD [ USE A STUB ARBOR | WE BETTER WATCH OuT 
¢ Goodyear designed th AND A BUCKET FULL AND LIVE CENTER TAIL STOCK OR THEY/LL TAKE OVER 
mass production lines and tools OF STEAM / WiTd TANG DRIVEN FIXTURE OUR JOBS AFTER 
forth these 400-mile-per To ROUGH AND FINISH- TURN THE WAR! 
THIS JoB 2 


Nas had OU years 


New Division: G. W. Vaughn. pres! 
urtiss-Wright Corp., has an 

1 the formation of a new division 

organization to be known as the 

lopment Division 

r F. Rossman, chief of Develop 


nce 
t 
t 


r 


I< 
te 
RR 


Kesearch in the Airplanes Division 
arch Laboratory of the Corpora 
has been appointed general man 
ft the new Division, which will be 

ted in New Jersey 

Purpose: The new unit marks the 

division of the irporation, and 
rovide a means of implementing 
Oration « ng ‘ring problems 
to the other th divisio ns of 

Oration in th ill-out pro 

| 
| anticipate the 
roducts and 


warplanes, engines and pro 


JUNE, 1943 




















Get FLEXIBILITY FOR WAR WORK 
With BAKER MACHINES! 


MODEL 217 
HEAVY DUTY 
DRILL 


The illustration shows this ma- 
chine specially tooled for op- 
eration in the nose end of 
bombs. One manufacturer 
uses a battery of these ma- 
chines to pe:form 4 different 
operations in the bomb nose. 
On this machine the work 
holding fixture is shown 
mounted in place, together 
with the cutting tools used in 
boring and facing the nose 
end. 














Write for 
Complete 
Information 





AWARDED FOR EXCELL- 
ENCE IN WAR PRODUC- 
TION MARCH 20, 1943 


Operations handled on this machine include: |. Drill from the solid. 
2. Rough coredrill and rough face. 3. Finish ream and face. 4. 
Tap. These operations are handled on individual machines, rechuck- 
ing for each operation. This mechanical feed machine is arranged 
with holding fixture and increased clearance to accommodate 500 
pound bombs. With extra adapters, the machine can also handle 
1000 pound bombs. 


BAKER BROTHERS, INC. 


TOLEDO OHIO 
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Firth-Sterling Announces 
"War Discount" 


Described as a ¢ 








war efttort and 
Firth-Sterling Steel 
ed what it believe 
discount 
One year: Bass 
crease in the use 
Carbides, this discount 
is effective for the | 
It applies to Firthite in all for i 
cluding tips and bla 
brazed tools, gener 
standard toois and 
discount 1s 


orders 


Greater war effort must be put 
forth says ASME president 


Me al Engin 
iza I ing 
lowa 
Cocperation: ( 
Li nit | States 
tw iT V 
to Russia 20 y 
yea 
~ 
\ ] 7 
+ ‘ nvention d : ( 
Lawrence Walsh, (| , 
War P luction§ 


(Continued on page 124) 
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The movement of only two con- 


veniently located levers puts the Full 


automatic machining cycle in operation. 


Write for fully illustrated Book No. 601-FL, 
completely covering the No. 3A Duomatic- 
Automatic Lathe. 





THE LODGE & SHIPLEY MACHINE TOOL CO. 


CINCINNATI, OHIO, U.S.A. 
ENGINE TOOL ROOM . ‘AUTOMATIC LATHES 


JNE, 1943 























124 


a 


bis ae yx 
_™ , Dus 
ee OE 


Drilling hardened steel Rolls-Royce camshaft with "HARDSTEEL" drill. 
e * ia o eo 
Eliminate Expensive Grinding 
Drill Hardened Steel Parts 
with “HARDSTEEL” Drills 
You can speed production and cut costs by eliminating 


grinding operations—simply use “_HARDSTEEL” drills 


to drill, ream, countersink and courterbore steel parts 





hardened by any process—without annealing. 


One manufacturer of push rods for aircraft engines 
saved $7500 annually on grinding wheels alone when 
“HARDSTEEL” drills made unnecessary a single 
grinding job. 

“HARDSTEEL” drills work with ease in hardened steels 
—even in steels of the work hardening types. And the 


harder the material —the easier it is to drill. 





. . OTHER 
Drill after hardening—cut your “HARD STEEL” 
a TOOLS 
rejects—insure parts matching at 


assembly—by using this new drill 


according to the complete instruc- REAMERS 
tions in the “HARDSTEEL” Oper- fy 
ator’s Manual—24 pages of practical ME 
information—and yours for the ' aoe 


asking. Write for it today. 


BLACK DRILL COMPANY 











5005 Euclid Avenue - Cleveland, Ohio 





“YOU HARDEN IT...WE’LL DRILL IT” 


“HARDSTEEL” 


DRILLS - REAMERS - TOOL BITS - SPECIAL TOOLS 








(Continued fron 
LSM 1T lar ‘ 


Pratt & Whitney Year Book 
an annual institution 





Book 
Colorful yistr 


book tllustrates 


Mawes 





Womanpower on the Job 





Womoan trainees for men s Ds ON pr 

lines at the two Cincinnati plants 

& Shipley Machine T Company 
careful preparation for their jobs. An ex 
periencea instructor 5 hown teachir 
women trainees to read mechanical drawing 


and their meanings through use 
houses’ and patterns. New male emr 


toke the course along with the won 





Business Notes: Purchases, expar 
and new services 


New plant 


Industrial Florida 


(Continued on page 126) 


THE TOOL ENGINEER 








HE CINCINNATI SHAPER CO. 


CINCINNATI OHIO U.S.A. 
SHAPERS BRAKES SHEARS 


” by 14-ft. Shear is typical of the Cincinnati line 
capacities f 41," in thickness, 18-ft. in length, al 
-apable of handling the toughest of materials .. . armor 

These powerful Cincinnati All-Steel Shears . . . built 
a machine tool and equipped with exclusive Cincinnati 


Jraulic holddowns ... shear with micrometer accuracy. 


Write for informative book S-3 on the 


complete line of Cincinnati Shapers 


























SPEED TREAT S7EE 


A MEDIUM HIGH CARBON OPEN HEARTH PRODUCT 





New Owner 





1. EXCELLENT MACHINABILITY 


























2. GREATLY EXTENDED TOOL LIFE 


3. GOOD FINISHED PARTS... 





4. HIGH PHYSICAL PROPERTIES 





5. EXCELLENT IMPACT RESISTANCE 


6. GOOD TORSIONAL VALUES... 








mrs E>) MINIMUM DISTORTION... 


cold, without fracture. 





g. FINE HEAT TREATABILITY ccm. ana ow 
SPEED TREAT STEEL Pury ‘ ) 


machines from 30% to 





* BUY 


60% faster than other com- WAR BONDS 





parable steels such as 1035, 
1040, 1045 and 10% to 25% faster 









than such steels as X1335 and X1340 a, —_— 
. with a very HIGH finish and greatly 
increased tool life. WRITE US FOR ETAL 
Our metallurgists are 
at your service 
Licensor 
MONARCH STEEL COMPANY al avers 
HAMMOND ° INDIANAPOLIS ° on her Ucee) ' 
Licensee for Eastern States 
THE FITZSIMONS COMPANY 
ponte Ech Beek’ 's, Mame Bae) 
PECKOVER'S LTD., Toronto, Canadian Distributor 
MANUFACTURERS OF COLD FINISHED CARBON AND ALLOY STEEL BARS ee ee eS 
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ANT BEAT 7 RIGHT! AND 
E DALZEN “2-in-T's” DALZEWN “2-in-T MEANS 
PRODUCTION! A DOUBLE SAVING TO ME/ 





Teange en: 





A DALZEN WILL DO IT! DALZEN IN AIRCRAFT 


Dalzen tools — taps, flat and round broaches, thread milling hobs— have the Ground thread parts are being produced 
same high reputation for accuracy and dependability as Dalzen Thread Grinders on controct for leading aircraft engine manu- 
and Center Lapping Machines. Sturdy, compact, efficient, Dalzen machine tools fecturers. For detailed data on this 


give maximum production per cubic foot, per pound, per dollar of cost! Write submit blueprints and 
for descriptive literature. 


service, 
specifications when 
making inquiry 






























SErEcTBDIESTEEL 


. for toughness carburizing compound (ast iron chit Ss will 


preferable, since they won't build up rbor 











cause brittleness of cutting edges 


“My problem is simply this: I have to choose a die 


. “Since the dies are of a rather intricat tut 
steel that is tough and yet withstands considerable “— beat : 7 dines — 


rat at abou {00°F. A n as they have beco 
abrasion So said a perplexed die shop superin- heat at out | 3 S00 > tne e bec 


. heated to this temperature bring furnace uy] 
tendent recently to our metallurgical service man. = 4 a 5 ’ t 


‘ ve 750-1775 F. Hold for t sufficient time for 
And don't forget, he adc led, it has to machine l I Or just St cle ie { 


-ontainer to become thoroughly heated, then ¢ 
easily, must be non-deforming and can't be ground : ; 


ove the part and air cool in still air 
after hardening — so the die must be free from = = % ti ; 


scale or decarburization after heat treatment.” “When you can just about pick the dies up 


“Well, here is the answer,” said the Latrobe Metal- your bare hand draw them at 900°F. The thickness 
lurgical Service Man. “It's Select B...a tough die being about 2!»”, hold for about four hours at th 
steel that won't deform and will withstand abrasion temperature. This will give a hardness of abo 
As far as heat treating, that is easy: Pack the die in Rockwell C-58 with the necessary toughness 


yi® result: This Company greatly simplified their die machinery problems, the pro- 
duction was increased and a substantial saving in their die steel costs was secured 
It's a simple illustration of the timely help you can get to meet today's vital production 
problems with Latrobe Metallurgical Service. It's a technical help you can feel free 
to use. A special bulletin on “Select B” is available. 


LATROB 


ELECTRIC STEEL COM PAN’ 


MAIN OFFICES and PLANT LATROBE: 
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STARRETT WINS COMMENDATION 





e Requirement 
nearly 15,000.00 
about 2,500,004 
er 1,000,000 ton 
and nearly 660 
luminum WPI 


details tor mi 


Motor Manufacturing Memos: The 
Industry looks to peace 


owing up on war pri 
» industry leaders fron 
are beginning t 
uilding weay 

1 most of the 





ooling and are 

nte ATIMs inutacture 
Market: size of a manufacturing 
ecutive ! in tl | rv is relatec 
rect t the 12 f the market he 
t 1 1 war prognosts 
MoOMmMOotTIVE market 
cent greater thar 

4 nsequently 
kt what 








ntinued from page 126) 


Materials: More molly mined; 
Third-quarter allotments 


WPB cites violations of regu- 
ations on gages and hand tools 


Shortages 


( 


(Continued on page 130) 
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SEND FOR YOUR COPY OF OUR NEW ILLUSTRATED CATALOG GIVING 


LATEST (omflete INFORMATION 
ON PRECISION GAGES, JIGS, 
FIXTURES and DIES... 


We invite you to have this valuable hand- 
book at your fingertips for ready reference on our entire 
line of Quality Precision Gages, including details about 
our COMPLETE GAGING SYS- 
TEM FOR CARTRIDGE CASE 
INSPECTION. We believe 


you will find this catalog 











extremely helpful in your 
endeavor to expedite 
production of essential 
war materiel. Fill in 
the coupon below 


and... MAIL 
TODAy 


QUALITY TOOL & DIE CO., 
Vermont and N. Noble St., Indianapolis, Ind. 


Gentlemen 
Please send me a copy of your new illus- 


trated catalog of Precision Gages, Jigs, Fix- 
tures and Dies— Without obligation to me. 


TOOL & DIE CO. Fx 


INDIANAPOLIS, INDIANA 


Liancienenencnenentmenananend 
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Notches affect impact strength 





Information supplied by an Industrial Publication 


The effect of fillet radius on the life of machine 
parts operating under alternating stress has been 
known for a long time. The knowledge has been 
put to good use in designing parts so as to avoid 
fatigue failures. 

The effect of variation in the notch radius 
of Izod impact bars has shown the way to- 
wards the elimination of impact failures in 
filleted parts. 


Two sets of standard size impact bars were 


CLIMAX FURNISHES AUTHORITATIVE ENGINEERING 
DATA ON MOLYBDENUM APPLICATIONS. 





machined from one heat of steel, both with a 45° 
notch. In one set the notch radius was 0.01 inch 
and in the other 0.05 inch. After quenching, and 
in some cases tempering, the bars with 0.05 inch 
radius consistently showed about 140% improve- 
ment in impact strength. 

The practical application of these results, which 
consisted of increasing the existing fillet radius, 
has eliminated impact failures in a part where the 


problem had become serious. 


MOLYBDIC OXIDE, BRIQUETTED OR CANNED e@ 
FERROMOLYBDENUM e “CALCIUM MOLYBDATE” 


Climak Mo-lyb-den-um Company 
500 F ms hi Av emue-New York City 
es aps eer aa a yall po weg ” ; 


JUNE, 1943 
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No. 5 in a series showing 


why “TOMAHAWK” 
tools do a better job of both 


machining and helping the 
war effort. 


omellung Gyiiios didvil 
about “TOMANAWKS' 


One big three-piece carbide tipped “TOMAHAWK” form tool like this may 


save several times its weight in precious tungsten in the form of high speed tools 








of shorter life. 

Splitting the 10 inches of total length of carbide tip into 3 sections also simplifies 
and speeds manufacture, simplifies sharpening and set-up, increases overall tool 
life and reduces replacement cost in case of damage. 

Size of a tool in itself is no bar to the efficient use of carbides..Genesee will be 
glad to advise you as to the desirability of tipping big as well as small tools 


with carbides. 


GENESEE TOOL COMPANY / " 


FENTON, MICHIGAN * heade Mork 


Treode Mork 
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RODUCTION 
PIX 


WHAT'S DOING IN THE WORLD 
oF MASS MANUFACTURING 


od oo 


sht— At 
4 ] 


stroke of the press 10 holes are pierced in 
barrel et of the machine gun manufactured by Gen- 
Motors’ AC Spark Plug Division. GM has achieved a 


ing of $ per gun through metallurgical developments. 


operation that 


won for two 
employees, Frank Speke 
Reynolds (center), 
innual American Design 
155 


ell gage 
illys-Ove 
ft) and 
the four 
proje ct 


ind 


iarence one 


Awards. 


le 1s mm. 


Womanpower is now a prime 


factor 


in 


I amed Dr 


ngot 


Willard Dow watches the first 
poured in the Dow-operated 
magnesium plant in Michigan. Dow pro 
duct that 1939. 


new 


ion is now 35 times mn 


¢ 


1% 


& 
we 


eur, ‘ 


mass 


production. Ruth Beard, one of the women 


tire builders replacing men at | 
Fisk plant lifts from the machine 
has just built. 


nation of a tremendous production job is the testing of this 30,000-kilowatt tur 


ne generator, one of four General Electric is building for floating power plants ordered 
the Power Division of the WPB. The floating plants will be towed to U.S 


r 


. manu- 
1g areas on inland waterways to provide additional or emergency electrical power. 





tire 


J}, S. Rubber’s 


a 


she 


Robert E. Johnson, chief field engineer of Wright 
Aeronautical examines the Japanese-made slide 
used in making calculations on engine per- 
formance for the Army’s Tokio raid last 


rule he 


year. 


4 

















PLAN-O0-MILL 


THREAD MILLING CUTTERS 


Years of on-the-job experience— 
working with production men all 
over the country as each Plan-O- 
Mill milling machine was tooled 
for another job—told Plan-O- 
Mill engineers exactly what was 
needed for accurate, economical 
thread milling. 


The result is the Plan-O- Mill 
Multiple Thread Milling Cutter, 


now proving its worthin = muuinc 


Plan-O- Mill Thread milling 
cutters are available ground or 
unground with straight or spiral 
flutes, in National, Whitworth, 
Acme, V, and special forms, 
for use on all types of thread 
milling machines. For speedy 
delivery give full details when 
ordering, including size of 
cutter; thread form, pitch, and 


macHines Qirection; straight or 


factories and machine spiral gash, and job 
‘ I L er 
shops from coast to coast. LAN ©) Mit description. 


MILLING 


CUTTERS 


PLAN-O-MILL CORPORATION, 1511 E. Eight Mile Road, Hazel Park, Mich. 
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TO THE MANUFACTURER 
2 hyprt> 
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CGS Scadoa 


ON HIGH PRODUCTION 
AUTOMATIC LATHES 





BRONZE Paprs agate 


IN LOTS OF 5 
ON SUNDSTRAND Ayr 


(Above) Two Sundstrand Model 


10 


Automatic Lathes for rough 


and finish turning parts on short 


Tun work. 


(Left) Rough sleeve blank, rough 


turned part, and finish turned part. 





Quicker Set-ups for Short Runs 


How the Sundstrand Quick Cycle Change 
speeds up production on short-run work. 


Above) Close-up vieu (Above) 
t ng set-up for 


ough turning sleeve. 


luicker set-up and easy change-over are 

ssible with this simple cycle control. 
i eliminates making cams for every job 
0 be turned. It provides complete con- 

1 of all cycles by simple adjustment of 
logs on a disk. Disk is graduated for 
ase and speed in setting up cycles, and 
hanging from one job to another. 


A total of six dogs controls all cycles. 
hese | 


provide control for conventional 
as well as intricate cycles. Rapid return is 
+0 per minute, and occurs immediate- 
cutting cycle is completed...no 
cams to complete rotation. 


Wide Range of Tool Action 


A wide range of action for 


front Carriage tools is pro- 


. vided by three units which 


ly afte 
wait f 


Quick set-up for short runs is accomplished by adjusting 
dogs on a graduated disk. 
quick return of 250” per minute. 


Cycles are rapid approach, feed and 
No cycle control cams are required. 


can be used separately or in combination 
to give (1) angular feed-in and tool re- 
lief’. .- (2) slow-up and dwell... (3 
straight feed-in and tool relief. Many 
combinations are possible by merely 
making simple adjustments. 


Easy to Operate 


Unskilled help can consistently produce 
work to close limits with a Sundstrand 
Lathe. The operator merely changes 
work pieces and starts the automatic 
cycle. Usually one operator can handle 
two or more machines. 


If you are not now getting the advan- 
tages of production turning on short- 
run work, investigate the possibilities 
of Sundstrand Automatic Lathes. 








é 


Turning Time Reduced from 
75 Minutes to 4 Minutes... 


On Lots of 40 


This progressive machine manufacturer increased 
production on more than 100 different short-run 
turning jobs. The parts include simple gear blanks, 
cluster gears, sprockets, pulleys, sleeves, etc., in 
lots of 25 to 100. 


Set-up Time 45 Minutes 


This sleeve was formerly machined in one hour 
and fifteen minutes. Two Sundstrand Automatic 
Lathes now rough and finish turn it in 4 minutes. 
The part is rough turned on one lathe, finished on 
the other. The Sundstrand quick cycle change 
makes possible setting up each machine in ap- 
proximately 45 minutes. The parts are run in lots 
of 40, with one man operating both machines. 


Let Sundstrand Engineers Help You 
With Your Turning Problems . . . 


Let our engineers assist you in the selection of the 
proper automatic lathe for your job, and make 
tooling suggestions for faster turning of both short 
and long-run work. With wide experience on tool- 
ing for turning and milling, this competent staff of 
engineers is available, without obligation, to study 
your machining problems, and to suggest changes 
which will increase production, lower costs. Use 
this service freely. Send complete, accurate infor- 
mation with each inquiry. 


How to Turn Short-run 
Work Faster ... 


is illustrated in this 16-page booklet de- 
scribing the features of the Sundstrand 
Automatic Lathes. The quick set-up and 
easy change-over features are described 
in detail. Twenty-two front and six rear 
carriage cycle diagrams are also illus 
trated and described. Write for your 


Ask for Bulletin No. 813. 


copy today. 


‘SUNDSTRAND MACHINE TOOL CO.” ; 


y a 


ELEVENTH ST., 


ROCKFORD. 


ILLINOIS. U.S” A 




















SPEED UP YOUR MILLING, 





a, < NOW Quickly Available... 






Se 


NEW DESIGNS EXTEND USE 


No longer is it necessary to limit the use of tungsten carbide 
tipped milling cutters only to long run jobs on which the cost 
of expensive tools could be profitably absorbed. Super Tool 
Company’s new design of standard side and face mills with cast 
illoy bodies and the minimum number of flutes reduces the 
cost of carbide-tipped milling cutters and extends their prac 


tical use to short runs and general shop tooling. 


FASTER MILLING . . . GREATER ACCURACY 


These new type cutters provide the important advantages long 
associated with carbide-tipped tools. One advantage is faster 


milling. The higher cutting speeds at which it is possible to 




















(FIG. 1) FOR CAST IRON 


operate the carbide-tipped cutter lead to increased table feeds, 
despite the reduction of feed per tooth per revolution. Greater 


accuracy is also attained at the higher operating speeds. The 


SUPER Cartide - Jinn d 
STANDARD MILLING CUTTERS 





EI 











(FIG. 2) FOR STEEL CUTTING 


feed per tooth being lower, the cutting pressure is lessen in 
consequently there is less distortion of the work. Mar 

are now being run successfully in steel at surface speeds 

to 800 feet per minute with tooth load varying from .00¢ 


.0025” with the hardness of steel. 


STANDARD CUTTERS FOR ALL MATERIALS 


Standard cutters for cast iron, brass, bronze, copper, alun 
magnesium, plastics, etc., are supplied promptly from stock 
diameters from 3” to 6”, in a variety of widths, and with 4 
flutes. (See Fig. 1). For cutting steel, these sizes have 6 


flutes, according to diameter. (See Fig. 2). 


WRITE FOR SPECIFICATIONS AND SIZES 


Send now for folder showing specifications, prices, etc. Se 
how you can lower your milling costs with carbide-tipped 1 


efficiency. 


SUPER TOOL CQ. on ice 
Carkide “lipped “Jools 


FOP TURNING ° 
FORMING e 
GROOVING « 


FACING ° 
GRINDER RESTS e 
COUNTERBORING e 
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REAMING ° 
WEAR PARTS e 
SHAVING 





SPOTFACING ° BROACHING 
BORING ¢ MILLING ¢ DRILLING 
CENTERS e¢ SPECIAL PURPOSES 
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NICKEL AIDS THE MARINE INDUSTRY 


to KEEP EM SAILING { 


Uncle Needs His Ships.” That sign ina 
shipyard, a thousand miles from the sea, 
typifies the fighting spirit of America’s 
ship builders. These men will turn out 
new tonnage faster than Axis bombs 

i torpedoes can sink it. 

In peacetime, their engineering- 
thinking created efficient power plants 
that pushed ships of commerce through 

seven seas. They designed propel- 
ing machinery—turbines, valves, pumps 
nd gears—to move the ship and intri- 

instruments to guide and guard it 
ts important mission. 

From turbine rotors to propeller 

fts, from reduction gears to con- 

ser tubes, those engineers relied 


Send for lists of available publications. Address 


upon ferrous and non-ferrous alloys 
strengthened and toughened by addi 
tions of Nickel. They used the proper 
ties of Nickel to fight corrosion and 
fatigue. 

During wartime, when uninterrupted 
operation of America’s bridge of ships 
means so much, the continued and 
widespread use of Nickel is convincing 
evidence of its many advantages. Now 
that sea-going metals must 
withstand repeated de- FOP yICTORY] 
mands for stepped-up per- Fe, 
formance, a little Nickel 
goes a long way to insure 
utmost dependability. STAMPS 


Marine engineers and 


designers have long known and builders 
an¢ fitters...as well as repair crews at 
bases ‘round the globe...are learning 
that, properly used, a little Nickel goes 
a long way to “keep ’em sailing.” 

For years the technical staffs of 
International Nickel have been privi- 
leged to cooperate with the men who 
build and operate ships of all types. 
Counsel, and printed data about the 
selection, fabrication and heat treat- 
ment of Nickel alloyed materials, is 
available upon request. 


‘ Nickel * 


your inquiries to Technical Library Service 


THE INTERNATIONAL NICKEL COMPANY, INC., 67 Wall St., New York, N.Y. 


JUNE, 1943 
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DIAMOND TOOL COMPANY nor inc. 


SHELDON M. BOOTH, 
Executive Offices and Factory * 938 East 41st Street * Chicago, Illinois 





860 


~~ 


a 


President 


Sole Producers of —=DTCo * LOC-KEY-SET * RE-SET-ABLE * BIG-HED— DIAMOND TOOLS 


MOUNTED DIAMOND DRESSERS IN STOCK —READY FOR SHIPMENT 


“C" Tools contain Common Quality Diamonds. Price 
“M" Tools contain Medium Quality Diamonds. Price 
**S"’ Tools contain S ei ect Quality Diamonds. Price 


Minimum price of $5.00 is charged for small fractional carat tools 


All DTCo Tools are LOCK-KEY-SET 


$12.00 per carat. (Weight stamped on tools) 
$24.00 per carat. (Weight stamped on tools) 
$48.00 per carat. (Weight stamped on tools) 


























Etching Pencil Diamond 
No. 1-S-113 


=. 
—_ 


— x6 





















No. 12-MV , 
No. 6-Cl— "4a % Top View Side View 
No. 10-C! 
No. 40-CN } . 
= No 48-CN\ 4 No x Angle-Set 
oy e Shank 
No. 10 
No. 20 {i " 
No CN) No. 1-SD—lg- 4 
No. 2-S0—'g- \ 
‘ No. 6-MY—‘ox3 ' eal 
Top View Side View s Facemert 
$! Extra 
To fit all D 
Side- Set 
No. 6-™ ) 
No. 6-S . 
No. 10-M { be 
No 10-5 
No. 1-0S No. 1-ES No. 2-SR > p No BS i 
ry ty, No 1-S-Jt 422 No >< a 
7s al * 
* 
RE-SET-ABLE 
LOC-KEY-SET 
| | i | 
No. 4-C-V N v No. 4-¢ No, 8-CU No. 10-Cr No 
No. 6 Mya No. 4-C-EVG x No v No. 6 No. 10-C-EU No. 12- “rts N 
495 »t No f-EV No tex No. 16-( , N 
No EV No.1 No. 20-CU " 
teal Sux Al x) 


44x10 Adaptor 
Set’ 12° or 30°. Also made 1°x1 
1” deep complete with lock screw 


Straight Hole '4 or 8% as specified. 1° deep to hold 
0 and 












Angle 


4°x10 with 12° Angle Hole 's," diaw 








ee 


Diamond Hand Tool No. 10-C—‘qx1! (OA 
or No. 12-C No. 16-C or No. 24-C—all— 4010 (OA 
also Special Heavy Duty Size No. 48-C—49210 A 


RESETABLE LOC-KEY-SET RE-Setting $1.00 
each tool. Mailing envelopes Free to Vic- 
tory Plants, Grinders’ instruction card free. 


INSTRUCTIONS FOR ORDERING 


tured is eight times the diamond size contained in tool, and 


Number of each tool pic- 


is two times the diameter of grinding wheel each tool is suited 


for. Example—For “2 carat number of tool is 4, and it is 
2-inch wheel; for 3 carats number is 24, suitable 


suitable for 2 
NOTE: Above recommended sizes are for 


for 12-inch wheel 


Patents Pending. Copyright 1943 Diamond 
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afety 


heavy production and include an added 50% s 
ance. For light work add 
size. Diamond weights are stamped on all tools where spac 
permits. Form Tool Diamond: 

tomers’ prints and specification 


2 diameter to recommended wheel 
e 


Special tools made from c 


Tool Company, not inc. Chicago, Ill 
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Two Bearing Seats 
in Pump Manifold 
Precision Bored to 
These Tolerances: 





(Left) Pump manifold, showing the 
two ball bearmg seats. Extreme loca 
tion and diametrical accuracy is re- 

" quired. 


shove) This versatile Stokerunit Sim- 
+ Double-End Precision Boring Ma- 


1 wide range of applica 


Actual Boring Time 35 Seconds 
per Seat on 


STOKERUNIT SIMPLEX 
Fieccsion BORING MACHINE 


In th 


s job, extreme accuracy is indispensable in the line-up 
ball bearing seats in pump manifold and cover. Diametrical 


(Above) Special fixture is indexed by hand in precision 


1s of equal importance. boring second seat. Boring time is 35 seconds per seat, 


he Stokerunit Simplex machine precision bores each seat 
e manifold in 35 seconds, holding location to within 
, diameter to within .0005"’, and the depth to .001 


different fixtures is used in precison boring various parts for a 


full range of differently sized pumps. 


onsistently maintaining these close tolerances, Stoker- The same adaptability to a wide variety of work is available 


t Simplex equipment has substantially reduced the number to solve your precision boring problems. Over 25 models of 


f S . > . . . 
ow-outs experienced on other equipment previously tokerunit Simplex Precision Boring Machines cover practi 
sed. In 


addition, a polish finish is maintained. cally the entire range of precision boring applications. They 


Additional Data: Dia. of bore 2.0472'’; depth .602"'; stock re- 


32 - Stock, cast iron, Brinell 180-200; cutter, tungsten 


le. Spindle speed 400 r.p.m.; feed 234"’ per min. Indexed 
d. 


Versatility as well as Accuracy and Speed 


tokerunit Simplex Precision Boring Machine used on 
b is the Series 200 3-Spindle Double-End. Each end 
ndividually driven, only the single-spindle end is in 
on in precision boring these pump manifolds. 


1use of its versatility, this same double-end machine with 


can be furnished in mechanical or hydraulic feeds, with single 
or multiple spindles, for short-run or produc- 


tron work 


Get the complete Stokerunit story now. For 
specific recommendations, send |! lueprints ot 
parts with your production requirements No 
obligation. 

WRITE TODAY tor th¢ 


our entire line of 


Hpookiets Covering 
Si Precision Boring 
Machines. Complete data and specifications are 


included. 


_ S$TOKERUNIT CORPORATION 


GNERS AND BUILDERS OF PRECISION BORING MACHINES AND MILLING 


STREET 


4522 WEST MITfHEI!I 


- Milt WAHIKEE WICSTFONCIN 





MACHINES 











Aluminum Rear Crankcase 
For Radial Airplane Engine 


PART TOOLING AND OPERATIONS 








Schematic diagram (plan view) of tooling used 
on four-way unit-type machine. Operations 
performed by each unit are listed below. 


No. of Spindles — Nine 


Unit A - 1 = .5625 dia. of drill 
1 - combination 1.031 drill, 90° x 
3/64 chamfer and face 154 face. 


Unit B - 1 - combination drill 
-5625 and .4687 dia. hole. 


.2344 dia. drill. 

1405 drill 14% deep. 

.1610 drill 2” deep. 

drill .9375, 90’ x 3/64 cham- 
fer and face 1-7/16. 


Unit D - 1 - drill .5625, chamfer 90° x 1/32 
chamfer and face 1% dia. 


Unit C-2 
1 
1 
1 


Type of Cutting Material — H.S.5. 


Accuracies — Diameters + .004” — .003”. 
Locations + .005”. 


ad 
MORE PRODUCTION AND TOOLING IDEAS 


F R i 7 Not a catalog, but a set of eight 


bulletins describing a better way to get better 
machines. Each bulletin traces a machining 
problem from the original study of the part to 
the final machine design. Each may suggest a 
more productive tooling set-up that you can use 
today — valuable file information for tomorrow. 
Write for bulletins: 6-43. 














WATER 





$s OUTH 
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NINE-SPINDLE UNIT-TYPE MACHINE 








PERFORMS DRILLING, CHAMFERING AND SPOT-FACING OPER- 
ATIONS ... REPLACES TWO MACHINES 


Two standard machine tools were formerly used to perform the opera- 
tions now done on this Unit-Type special machine. The former machin- 
ing time was 3!4 minutes, present time is only 1 minute. The operations 


covered are listed in detail in the column at the left. 


The machine is 


our Unit-Type production machine so widely used in the Automotive 
Industries prior to the war. These machines have found wide acceptance 
in aircraft and armament plants whose volume and speed of production 
requires equipment of special single purpose production capabilities, yet 
flexible enough for quick conversion to meet minor part design changes. 


MAXIMUM WAR PRODUCTION 
WITHOUT POST-WAR OBSOLESCENCE 


Barnes Unit-Type Machines are built 
from standard hydraulic feed and 
drive units. These can be mounted 
in any position and readily changed 
from one to another to meet any rea- 
sonable changes in design of the part 
being machined. Many can be con- 
verted from war to product machining 
at the end of the war. 


Perhaps you can save time and man- 
power by using these machines in 
your work. Whether you require 
equipment to fit into present produc- 
tion lines or need assistance in laying 
out a new method of processing your 
part, our engineers will be glad to 
help. Their experience in designing 
and building special machine tools 
for high production methods may 
help you with your war work. Call 
on them without obligation. 





ROCKFORD, 














Save 


From 20 to 35% with 
Unit-Type Machine Tools 





Initial cost of these special ma 
chines is lower because draw 
ings and patterns are available 
You save engineering and pat 
tern costs on complete feed 


and drive units 


Boring, drilling, reaming, tap 
ping, and milling 
can be done sin 


operations 
1 1 
itaneousiy 


Best combination to suit your 


production is available. And 
future changes » your part 


design won't cripple the ma 


chine — units can readily be 








re-arranged t ommodate 


changes. 





ILLINOEUS, U.S.A 














A-usly CUTS 


REQUIRE 


Husky CUTTERS 


1 SPECIFY LOVEJOY MILLING CUTTERS ON JOBS LIKE THIS 


ourtesy Kearney & Trecker Corp 


cARNEY & TRECKER CORPORATION uses 
een Type "A" Milling Cutters with posi- 
tive-locking Lovejoy Blades on the milling job 
Sad here. Lovejoy cutters are free cutting— 
they enhance the accuracy of milling and bor- 
ing machines by reducing spindle strain and 
eliminating the “climbing” action of the cutter. 
Power consumption is thus reduced to a minimum. 
Lovejoy cutters are economical to use. More 


than one-half of each blade can be used, yet 


short blades are held as rigidly as long ones. 
The positive-locking feature assures rigidity as 
well as reduces down time for the sharpening op- 
eration. 

Try a Lovejoy on husky jobs like the big "Mil- 
waukee'’ bed casting shown here — it will soon 
prove its accuracy, economy, and free-cutting 
qualities. 


Complete details can be found in the Love- 


joy catalog. Write for your copy today. 


LOVEJOY TOOL COMPANY, Inc., Springfield, Vermont, U.S. A. 


JUNE, 1943 
































Upp and Adam by Mason & Hahn | 
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HEY WOT'S C7frenev TOLD 
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IDEA-WEARIN\) EUREKA 


A CHEFS CLOTHES 
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If all the Eureka Tool Steel and Alloy Welding Elec- > 
trodes that have been used on defense work for the 


conservation and reclamation of tools, dies, etce., were strung end to end, there would be 
more than enough to string up Hitler, Mussolini and Hirohito. You may be interested in 


knowing how you can bring about this accomplishment—if so write or wire us at once. 


-— Send for our Eureka Tool Steel Electrode Catalog and Procedure Manual. — 


WELDING EQUIPMENT & SUPPLY CO. 


222 LEIB STREET . DETROIT, MICHIGAN 





Why not be Upp and Adam too—by 
letting us outline your tool and die recla- 
> mation program with Eureka Electrodes. 
Merely fill out the coupon below and send 
today. 


Welding Equipment & Supply Company 
222 Leib Street 
Detroit, Michigan 

vicroRy 

en etn 








Gentlemen: Please send me complete information on Eureka Electrodes. 








Name Title name 
TL ENT LES ET LT IS AA OO Se BALE OO OT 
Address ; sobs 
City State 
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GRAND RAP 55 
NO. 6 
UNIVERSAL CUTT 
AND TOOL GRIND 





FEATURING 

CABINET BASE 

BALL BEARING TABLE 

FIXED TABLE HEIGHT 
BACKED BY 35 YEARS OF EXPERIE? 
IN BUILDING PRECISION GRIN 
MACHINES 


Bulletin on request 


GALLMEYER & LIVINGSTON CO 
110 Straight Ave., SW 
GRAND RAPIDS MICHIGAN 





JUNKIN 
PRESS GUARD 


%e Maximum protection for your 
men, and your profits 


¥%& Increased press production 


Lower insurance costs 


+ 


%& Finer plant morale 


Write For 
Power Press Protection 


JUNKIN SAFETY APPLIANCE GO. lnc 


930 W. HILL ST. LOUISVILLE, K’ 
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WOMEN WORKERS CAN HANDLE 


MASONITE* DIE STOCK 


en workers at Glenn L. Martin Company 
shown using dies of Masonite Die Stock in 
»roduction of airplane parts by means of 


hydro-press 


More and more women are helping to speed produc- 
ion in America’s roaring airplane factories today —and 
many of them are working with Masonite Die Stock. 

Because this amazing semi-plastic material is only 
ne-sixth the weight of steel, forming blocks, jigs, 
templates and assembly fixtures are easily handled 
by women. 

With all its light weight, Masonite Die Stock has 
great compressive and flexural strength . stands 
ip under heavy-duty production runs... can be 


“TRADE MARK REG.U. S. PAT. OFF MASONITE 


Name and Firm 
Address 





City 
JUNE, 1943 


IDENTIFIES ALL PRODUCT MARKETED BY MASONITE CORPORATION 


machined and fabricated in metal-working or pattern 
shops with great speed . . . saves manufacturers pre- 
cious time, as well as expense in tooling up and getting 
into production conserves steel for other vital 
purposes. 

If you want a practical material for production 
dies, investigate Masonite Die Stock. This material 
is available in thicknesses of 14 to 4 inches . . . in 
sizes of 48 x 72 inches and 48 x 144 inches. For further 


details, fill out and mail coupon below. 


COPYRIGHT 1943, MASONITE CORP 


eeceeveeveveveeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeee 


MASONITE CORPORATION, dept. TE-6, 111 West Washington Street, Chicago, II. 


Please send me illustrative literature and complete information about Masonite Die Stock. 

















A POWERFUL WEAPON FOR INDUSTRY 






THE FAST METAL CUTTING SAW 


Wells No.c 


Wells Saws are working on the production line —in the tool room — on 
maintenance and odd jobs — cutting metals and other materials with speed 
and precision. Wells Saws are rugged, versatile machines built for today’s 
tough cut-off problems. And they will be the ideal all around saws for 
tomorrows jobs too! 





Call your distributor or phone or wire direct — you can get quick delivery. 









THIS NEW CATALOG 


will give you all the details on the 
complete line of Wells Saws. Write 
for your copy —free, of course. 








sr eaeCrtrtearTtiek &$ 
No. 8 No. 5 
Capacity: Rectangle 8” x 16” Capacity: Rectangle rs we 
(spec. bowed guides) ram (spec. bowed guides) 
Rounds 8” dia. Rounds 5” dia. 
Speeds: ft. per min 60, 90, 130 Speeds: ft. per min 60, 90, 130 
Motor Specifications optional Motor. Specifications optional 


WELLS MANUFACTURING CORPORATION 


METAL CUTTING 


Wel0s ban D SAWS 


1212 MONROE ST.e THREE RIVERS, MICHIGAN 
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YO 
TEACH THE NEw 
GRINDER HAN 


how to get 
mum service from 
Diamond Tools—we | 
some effective tra 
material. Send for it 
obligation. 
KOEBEL DIAMOND TOOL 
9442 Grinnell Ave., Det 





KOEBELITE 


ol Vel, lem gele) &-) 


Multi-Point, Mult 
Set, Multi-Edge,and 
Single Set. Diamonds for 
All Industrial Purposes 










US 











Meee LL rc \\\ 


HEADS 


STANDARD SINCE 
1915 








30 DIFFERENT STANDARD SIZE 
ADJUSTABLE DRILL HEADS 
CAPACITIES UP TO 1!/," DRILLS 


SEND US YOUR B/PS 


All Types of Fixed Center Hea 
UNITED STATES DRILL HEAD ©O. 


Cincinnati, Ohio 
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Your *Industrial Supply Distributor 
can buy for you on the same Priority 
that your own Purchasing Depart- 
ment uses. 


He buys in big volume—he buys 


often —he buys just as far ahead of 


your requirements as he possibly can 
—to be ready when you call. His 
purchases cover materials that he 


knows you are going to need. 


When your Industrial Supply Dis- 
tributor’s orders hit the factory, they 


go into the production schedule and 
they stay there. Nothing can “bump” 
them except a higher priority. Thus 
when the Distributor’s order for 
your materials goes into production 


ahead, it stays ahead. 


Build better relationships with your 
Distributor. It’s good business— 
whether you’re buying shop tools, 
Cle-Forge High-Speed Drills and 
Peerless High-Speed Reamers or a 


thousand items in between— 


*Telephone your Industrial Supply Distributor first! <& 


The 2-2 


30 READE ST. NEW YORK 
6515 SECOND BLVD. DETROIT 


TWIST DRILL 

— COMPANY 

1242 EAST 49" STREET 

naw BL I CLEVELAND 


9 NORTH JEFFERSON “T. CHICAGO 
LONDON - E. P. BARRUS, LTD.- 35-36-37 UPPER THAMES ST.EC4 


“CLEVELAND’ 
DISTRIBUTORS EVERYWHERE 
ARE READY TO. SERVE YOU 


650 HOWARD ST. SAN FRANCISCO 
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.. supported by exceptional production skill, to enable the 
nation’s industrial facilities to swing into the gigantic pro-— 
gram of turning out war needs with such amazing speed. — 


It seems but yesterday that these marvelous planes, 
tanks, and guns were still on the drafting boards. 


Scores of important parts and sections that made up these 
great war machines were planned and engineered here 
at Pioneer. Many new developments are on our boards 


dill ill 


today. 
New problems are continually arising and are being —= 
solved—new valuable ideas are being born. All are go- = 


| 


ing into the hopper and will serve as helpful information 
to solve your problems. 


There is an advantage at this time in discussing with us 
your present and future plans, involving product design, 
tool design, production methods, plant layout, etc. Write, 
call, or wire. 


{I 


BUY WAR BONDS 


| il i il lal 


ilidiidicidil 





ENGINEERS 
5 
DESIGNERS 19645 JOHN R : 
CONSULTANTS DETROIT, MICH. 
rh’? # tet? 
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NO SAW WELDINc 
INSTANT INTERNAL 
SAWING 








Should 
Be In 
Every My > 
Shop Oe 
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THE TOOLMAKER'S : : 


BEST FRIEND 





Unsurpassed in speed, efficier 
accuracy of sawing small and n 
sized dies as well as miscellaneo 


Write or Wire for Details and } 


\ 
i 
_ 
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mark on recor 


The “Sterling” 


ditioned cutting tools. 


+ 


We etch it on every piece, and 


we stand behind it 





NATIONAL TOOL SALVAGE CO 
6511 Epworth Bivd. 
Detroit, Michigan 


(Note new address! 
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Everyone who sees, applies, or 


inspects this new EGYPTIAN Ma- 
chine Tool Finishing System en- 
thusiastically endorses it as do 
users of tools finished with it. A 
three coat system, it goes on 
quickly with any type of spray 
equipment, adheres well without 
primer, hides completely, air dries 
in a few minutes at room temper- 


ature. It is resistant to oil and 


e ALL ALONG THE LINE! 


alkali. Pattern of finish may be 
graded by spray gun adjustment 
and application technique. Cast- 
ing craters are well concealed by 
the stipple. Smooth finish or brush 
application if desired. 

Needless to say the EGYPTIAN 
3-Coat System complies with 
WPB Limitation Order No. L-108, 
gives adequate protection and a 


pleasing appearance. 


For further information kindly write Dept. TE 


THE EGYPTIAN LACQUER MANUFACTURING CO. 
ROCKEFELLER CENTER—NEW YORK, N. Y. 


EGYPTIAN 
Superstot FINISHES 


NE, 1943 

















No: the day when mechanical men will operate 
machines is far distant and is not to be desired until all 
will profit from such progress. 


But, the advancement of manufacturing methods 
and equipment to assure efficient results by inex- 
perienced and unskilled workers is especially important 
today. 


Drawing upon almost 25 years of experience, Mc- 
Kinney engineers keep this essential foremost in 
thought. The greatest possible accuracy is designed 
into tools. Jigs and fixtures are simplified. Set-up 
time is shortened. Production routing is made more 
direct. 


Thus, the possibility of human error is minimized 
and pressure trained workers enabled to produce ac- 
curate work in satisfactory volume. 


The consistent, and notable success of the Mc- 
Kinney engineering organization gives assurance of 
serving you well. Call upon us. 


DESIGN #4 PRODUCTION 


ENGINEERS 








1671 Arabella Road 


- Jools: ies -Jigs- Fixtures Special Machinery, 











pre wn 
welding consu No 
one interested ar 
welding should be with 
out them. Initia xt 
without charge. Ask 


Gy | x tor 
-f : them on your letterhead 
o HOBART BROS. CO.. Bo: E-73 
aa TROY, OHIO 

“ e a jn 


ARC WELDING 








Bending Channel with DI-ACRO BENDER No. 1 


GIRL 
MAKES PARTS 


NO DIES NO DELAYS Beat the I 
delivery this new way: Use The DI-ACRO 
Metal Duplicating Without Die I 


' mos LU , \ i ‘ 
Write for catalog “Metal 
Duplicating Without Dies’’. 





307 Eighth Ave. So. + MINNEAPOLIS, M!NN 
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TOOL CARE Will fay You 


DIVIDENDS 


and 
SPEED ICTORY 





Looking back over 30 Years of 
continued American business ex- 
perience, Eastern can review 
with much pride the tons and 
tons of High Speed Steel that 
have actually been saved by our 
Tool recutting and reclaiming 
Service. Little did anyone real- 
ize during the intervening years 
of peace since World War | how 
essential Tools are in this War. 
First we must win! and for the 
duration we have enlisted our 
entire equipment and personnel 
to this end, 


RECUTTING— Milling Cutters and End Mills recut without An- 


Secturing, “TR 
CONVERTING— Standard Tools converted to Specials. 
RECLAIMING—We specialize in reclaiming worn-out tools. 
SHARPENING—48 Hour Service. 
NEW TOOLS—Jobbers of Milling Cutters, End-Mills, etc. 
TOOL ENGINEERS--Offering a Complete Tool Consulting 


Service. 


A COMPLETE RECONDITIONING SERVICE FOR TOOLS 


NEW MILLING CUTTERS FROM OUR STOCK OR YOUR OWN STANDARD CUTTERS 

CAN BE QUICKLY CONVERTED TO SPECIAL CUTTERS 
* EASTERN CUTTER CORPORATION 30-32 Littleton Ave., Newark, WN. Jd. "O 
| Chrome Plant MASTER CHROME SERVICE inc., 5709 Herman Ave., N. W., Cleveland, Ohio 
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OHIO _ UNITS 


FOR 
LONGER LIFE 






for 
CARTRIDGE CASE 
DIES & PUNCHES 


GUN RECOILS 


PAP Wale) Bg ae 


BROACHES 


BEARINGS 


THE MODEL 325 AC SUPERFINISHER 
WILL SPEED UP YOUR WAR EFFORT 


Above is illustrated our universal 


type of SUPERFINISHER for high 


production work. This is a very ver- 


satile machine and attachments are 


available to do internal as well as 


external work. 


For aviation motor parts, landing 


gear parts, recoil mechanisms for 


guns, various parts used in building 


of tanks, cartridge case dies and 


punches; in fact, wherever a fine 


surface is required, SUPERFINISH- 


ING is vitally important. Attach- 


ments are also available for this 
machine for doing flat work. These 
machines are already doing a fine 
job in the war effort of many im- 


portant plants. 


SUPERFINISHING is indeed play- 
ing an important role in the war 
program. It is a quick and econom- 
ical method of obtaining a fine sur- 
face finish, and this basic machine 
is so versatile that most jobs can 


be handled on it. 


WRITE FOR DESCRIPTIVE CIRCULAR 


“Lapping, heretofore used extensively in gage manufacture, has been 


brought into the production picture because of the demands by aircraft 


manufacturers and the air branches of the services for fine finishes on 


motors and motor parts'’—lron Age April 29, 1943. 


Superfinishing quickly produces these fine surfaces. 
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OHIO UNITS MANUFACTURERS - DAYTON, OHIO, U.S. A. 


CUTS TOOLING ¥ 
SPEEDS PRODUC TR 


THE UNIVERSAL VI 


Gives you a ready-designed 
body that greatly reduces th. 
time and helps you get int 
tion faster. You'll be amazs 
loading and unloading spe« 
tive, quick action lever lock rk 
instantly — holds securely 

it back and work is released. N 
plicated adjustments. No costly drill 
fixtures needed — just a compar 
tively inexpensive drill b 
plate and adaptor for each jo} 
dily constructed thruout — nothing 
to get out of order. Pays for itse 
many times over. Only $29.75 { 
Chicago. 





ORDER TODAY 
Include contract number 
or priority certificate 


Distributed Nationally By 


J. M. Short & Associates 
53 W. Jackson Bivd., Chicago 


Mfg'd by Mohr Lino-Saw Co., Chicago 


CEE 

Gi iy 
eMACHINE 

DEVELOPMENT 


eMACHINE 
DESIGN & BUILD 


e TOOL DESIGN 





Quotations promptly 
furnished — WIRE or 
WRITE Today. 


PROVEN 
DEPENDABLE 
SERVICE 


Mc GOWAN 


ENGINEERING: SERVICE 


*486 PAWTUCKET AVE.» 
PAWTUCKET - RHODE ISLAND 
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in this 


— 
CONCISE 
MANUAL 


ataloging all of 
da tools and de- 
anufactured by 


ica 
ssamabeet of thoritat 
t useful to users of carbi 


e made om com 


Requests for 


jetterheads- Theres ™° 


MPR. Dabricators 
3 - 
i apanD. Aull a. ROYAL oAt 
Bip 
sep Tf 
‘omen a 














Made To Fit 
Any Machine 


Furnished 


male taper 


with male or fe 
straight, thread 
ial shanks to fit 
any machine used for tapping 


ed or spec 


or reaming. 


Write for 
© CATALOG e 





Don’t Overlook This Facior! 


One of the most common causes of inaccurac 


adjustment. 


finest of tolerances. 












ping and reaming is faulty set-up or spindle mi “ 
which causes oversize or bell-mouthed holes. F 
however, there is a simple way of eliminating th 
The remedy lies in using a special type of toc 
the Ziegler Roller-Drive that compensates for st 


Inaccuracies in set-up are autor 


overcome, making it possible to turn out work th 


Investigate! It may be the 


to your production problem. 


W. M. Ziegler Tool Co 


1920 Twelfth St 
Detroit, Mich 


"DRIVE. FLOATING HOLDER 


Taps 4«d Reamers... 








In a large shipyard, a special port- 
able machine is bolted directly onto 
the work and an O K Milling Cutter, 
with its inserted blades shaped to 
the proper angle, mills a tapered 
shoulder around the corners of 
heavy ship gratings. Note the deep, 
heavy cut! 


The O K System of Inserted-Blade 
Metal Cutting Tools is promoting 
better 
economies in all types of armament 
production .. . 


performance and_ greater 


better performance 
because they are ruggedly built for 
hard going and precision designed 
for close tolerances . . . greater 
economies because only the bits, or 
blades, are made of the expensive 


and war-needed high speed steel. 


TAKING A DEEP CUT IN 


MILLING CUTTERS COUNTERBORES 
END MILLS LATHE TOOLS 
FACE MILLS AND BITS FOR 

BORING HEADS EVERY METAL- 
REAMERS CUTTING JOB 


THE O. K. TOOL CO., Shelton, Conn. 
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HEAVY SHIP PLATES 


SYSTEM 


OF INSERTED-BLADE METAL CUTTING TOOLS 
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ABTOMATIC MILLING FOR PRODUCTION 


wit’ FEED IN FOUR 
DIRECTIONS 


Do You Want 


‘Bg to Mill Contours on 
Many Small Parts at One Time? 


The four-spindle machine shown here was one of 
several engineered and built by LeMaire to perform 
milling operations usually done on profilers, which 
provide a tracer roller for following model. It was 
developed to mill the recess for carbide inserts in 
lool bits, embodying a principle which was incorpo- 
rated in scores of other machines to meet various 
specific requirements—all in small arms and aircraft 


milling—and all showing great increases in produc- 














= 





tion over former methods. Some of the machines are 
milling slots in rear of carbine barrel in trigger housing. 


a number are milling bosses on aircraft cylinders. 


The cooling fins surrounding the bosses prevent cutter 
from running through to clear the work. The combined 
use of hydraulics and profile cams makes possible 
the milling of odd-shaped contours in small parts with 
the added advantage of full automatic feeds. Since 
each job presents its own unique problems, LeMaire 
engineers suggest you send them your blue prints for 


analysis and solution. 


WAR BONDS /Naire TOOL & MFG. CO. 


2663 S. TELEGRAPH ROAD A, DEARBORN, MICHIGAN 


ENGINEERS AND BUILDERS OF PRODUCTION MACHINES 
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DIAL INDICATORS 

For greater range when 
testing long tapers and in 
extensometer work, Ames 
Indicators having spindle 


travels up to one inch are 
commonly used. 


The Plastic Bezel elimi- 
nates shadows and relieves 
eye strain. A new feature 
exclusive with AMES. 


Send for catalog. 


ae Oe Wa 0 ee On Oe 


WALTHAM, MASS., U. S. A. 
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EXPERIENC 


N 
/™’ N\ 
33 YEARS OF EXPERIENCE 


backs the development of this 
NEW TYPE THREAD GRINDING 
DIAMOND TOOL! 
Here is a new type wheel dressing diamond too| 


that brings new standards of performance and 
economy to your thread grinding operations 


It gives better performance because it utilizes the 
hard characteristics of the natural uncut diamond 
—and yet it is of a shape that permits not only 
straight dressing but angle, radial and multipk 
form dressing as well. 


It gives greater economy because its cleaner cuts 
mean forms are obtained quicker and hold 
longer—fewer dressings are needed—more work 
can be ground between dressings—down time is 
greatly reduced—and because this precision too! 
can be made and reserviced on a production 
basis, quicker deliveries are assured 

And your assurance of satisfaction is the know! 
edge that back of this new type thread grinding 
diamond tool is the experience gained by a 
manufacturer who has spent the past 33 years 
building diamond tools of fine quality 

Try it and you'll agree 
there is no substitute for experience! 


* * * 
For use on 


EX-CELL-O « JONES & LAMSON e DALZEN 
And All Other Thread and Radius Machines 


For Forming Wheels That Grind 
WHITWORTH -« BUTTRESS «+ ACME 
And Any Other Special or Standard Thread 


AAvailalle Ouly from 


WHEEL TRUEING 
imeom em Comms) 


3200 W. DAVISON DETROIT, MICHIGAS 
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Bes'y don’t make all the good taps produced today, But 


Besly Taps are all good Taps. Every step of our man- 
ufacturing process is closely watched to the end that 


Taps bearing the name “Besly” perform as they should. 


When you think of tapping remember that Besly Taps 


will give you satisfactory, trouble-free production. 
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Send for CATALOG No. 67 


It has a wealth of useful information for Tap users 


CHARLES H. BESLY & COMPANY 


118-124 NORTH CLINTON STREET e CHICAGO, ILLINOIS 
FACTORY: BELOIT, WISCONSIN 


JUNE, 1943 
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MAXIMUM production 
on Drilling or Tapping 


Etter tam 


m OF 


ger WDLE WEADS 








Your key to 

















Note that word 


system It means that when you order an Ettco 


Emrick Multiple Spindle Drilling or Tapping Head you get much 


more than just a piece of equipment 


You get a Head that has been engineered to fit the method of 
handling which will give you maximum production in drilling « 





tapping the specific part for 
which the Head is ordered. 

In addition you get working 
drawings of the holding fixture 
in which the specific part can be 
quickly and accurately set 
up and progressively fed for 
the drilling or tapping opera 
tions. 

In short, The Ettco-Emrick Sys 
tem assures you of maximum 
production because it satisfies 
every requirement for maximum 
production. 


RANGE OF THE 
SYSTEM 


The System covers high speed 
drilling of holes from wire sizes 
to '/," inclusive and tapping of 
holes from machine screw sizes 
up to 5/16" inclusive using our 
centralized driving and reversing 
mechanism. 


DETAILS OF THE 


{ typical Etteo-Emrick Malti Space does not permit giving 
ple Tapping Head for tapping details here. But they are all 
6 holes simultaneously. A Quill . 
Clamp is supplied with every covered in BULLETIN No. 3. A 
Head to assur the rigidity co of this Bulletin will b 
needed for high precision work PY : ° 
The same gear case assembly mailed to you on request. Write 

s used for drilling the holes for it today. 


ETTCO TOOL CO. 


586 Johnson Ave., Brooklyn, N. Y. 


Detroit @ Chicago 


Pe DRILL CHUCKS @ TAP HOLDING CHUCKS 


TAPPING ATTACHMENTS @ TAPPING MACHINES 





I can tet up FAS} 
with these ALC 


DIE HOLDERS 


The self-aligning feature of Alco 
Die Holders is pointing the way for 
wise manufacturers to cut costs by 
reducing set-up time. Only three 
things to do . . . tighten die in die 
cap... run die slowly on work for 
correct alignment . . . tighten two 
studs in the flange and start pro- 
duction. 


And don't overlook the lowly 
button die . . . it’s simple but effi- 
cient when used in the Alco Button 
Die Holder. 


PROMPT SHIPMENTS NOW 
ON BOTH TYPES 


ALCC=FO OLS 


THE ALCO TOOL CO. 


453 Birdseye St., Bridgeport, Conn e Detroit Office: 908 Stephenson B 
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BARNES 








Where at is Never an “bsentee! 


a 


BARNES BLADE cz 


(E, 1943 


BETTER 


You may worry about your manpower. But you'll never worry 
about blade quality if the word BARNES is on the box! You 
get maximum productive efficiency from every Barnes hack 


saw blade and band saw you buy. Order from your distributor. 
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o DETROIT MICHIGAN 


INNA AANA 
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CHECK THE ADVANTAGES OF 
HYDRAULIC UNITS LIKE THESE 


When designing, or redesigning, vour 
machines, obtain the advantages of 
hydraulic actuation by simply apply- 
ing Barnes Complete Unit-Type Hy- 
drauhe Structures. Any combination 
of feed, traverse. clamping. indexing, 
etc. that you need comes in compact 
self-contained units or panels ready 


to install, 


COMPLETE CIRCUITS FROM 
ONE SOURCE Phere is no need for 
securing pumps, valves and cylinders 
from various sources Barnes com- 
plete circuits are designed and built 
from standard hydraulic elements 

pumps, valves, ete. All elements come 
from one source eliminating divided 
responsibility for the performance of 


your machine. 


TWO TYPES AVAILABLE 


You can obtain the proper hydraulic 
functions for your machine from either 
a Barnes Self-Contained Hydraulic 
Unit or a Barnes Panel Unit. The 
Self-Contained Unit is furnished com- 
plete ready for easy installation while 
the Panel Unit is similar except that 
provision must be made in machine 


for oil reservoir and motor mounting. 


et | 
\ BARNES | 


igbeclen | in il pee 


FREE DATA! 


booklet con- 





elet t and ty} l 
inst mn cire 

Wr \ opy to 
da Ask for Bulletin 
rt ‘ 





(tag Coe 


. eld 





Compact Hydraulic Unit for Rifle 
Chambering Machine 


Complete Hydraulic Unit for 
Special Purpose Machine 





Panel Unit complete except for tank 
which is integral with machine 





Self-Contained Hydraulic Unit 
Complete with Pumps, Valves 
and Tank 


John §. Barnes Corporation 


DETROIT SALES OFFICE 
503 NEW CENTER BLOG. 
TR-1-1706 


MAIN OFFICE 
AND FACTORY 
ROCKFORD, iLL. 
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Get 25% Mere Output 
from the Machines You Have 
with CULLMAN DRIVES 





Cullman Drives will modernize shaft and 
belt driven lathes, screw machines, shap- 
ers, and similar equipment to give an in- 
creased output of more than 25%. 

Cullman Drives give individual machine 
control, have greater flexibility, and are 
safer in operation than overhead line shaft 
drives. They permit the utmost in efficient 
arrangement for work flow and lighting. 

Cullman Drives are sturdy and built for 
long life. They operate with belt-drive 
smoothness. They are easy to install and 
economical to buy. They are built for mo- 
tors from % to 15 H. P. Prompt delivery 
can be made on most sizes. 

Write for full information on Cullma 
Drives and the 60 day trial plan. 


CULLMAN WHEEL COMPANY 


1352-R ALTGELD STREET CHICAGO, ILLINOIS 
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PRECISION 
MILLER 


for Toolroom 
FVate M dacele(tiad lela) 


THE PRECISION BUILT INTO THE DOUGLAS MILLER 


provides efficiency and speed to produce small parts requiring 
the extreme accuracy essential for war production. 


Simplified design and rigid construction as well as central con- 
trol make for easy operation and permit the release of highly 
skilled labor for other tasks. 


A wide selection of speeds meets all requirements for toolroom 
and production. 


There is an ample variety of feeds from which to choose the 
right feed for material and accuracy requirements. 


Timken bearings and helical drive gears are other features to 
assure a smooth performance. Write today for specifications 
and prices. 


PROMPT DELIVERY 
TO WAR PLANTS 


DOUGLAS MACHINERY CO,., Inc. 


150 BROADWAY NEW YORK, N. Y. 


NE, 1943 














GRIND CHIP BREAKER GROOVES 
FAST anno ACCURATELY 





‘t CHIP BREAKER 
me ww GRINDER 
» DESIGNED 
. SPECIFICALLY 
TO DO JUST 
THAT! 







Do you tie up millers 
or surface grinders for 
carbide tool grinding 
jobs? Don’t do it! ... 
Investigate the new 
2S Oe Se 
specifically to grind 
chip breaker grooves easier, faster, better. 
Write today for BULLETIN 201 which shows 
how you can get complete and proper 
carbide tool maintenance. 


7 
| 
\ Chip Breaker Grinders Abrasive Belt Grinders |! 
Carbide Tool Grinders Automatic Polishers : 
| General Purpose Grinder Cylindrical Polishers 
! | 


Heavy Duty Grinders Polishing Lathes 


Mecherin Lulu 


inc 


KALAMAZOO © MICHIGAN 





1636 DOUGLAS AVENUE 
Eastern Branch 71 West 23rd Street, New York, N. Y 
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BYARYE awe 


In constant service 48 hours 
per week at the Gould & Eber- 
hardt plant, Irvington, N. J. 


Purchased by Gould & Eberhardt, Irving- 
ton, N. J., manufacturers of gear cutting 
machines and shapers, to speed up cut- 
ting-off from bar stock on various grades 
of steel up to 6" in diameter, th’s 
MARVEL 6A high speed Production Saw 
has been operating 48 hours per week 
since installation over a year ago. When 
photographed it was automatically cut- 
ting identical lengths from" Maxwell’ No. 
3!/ hot rolled natural steel 254" diam- 
eter. The actual cutting time per piece, 
using a 6 tooth MARVEL High-Speed- 
Edge Hack Saw Blade, was | minute |5 
seconds per piece. 


Buy from your local distributor 


ARMSTRONG-BLUM MFG. CO. 


"'The Hack Saw People"’ 
5700 Bloomingdale Ave., Chicago, U. S. A 
Eastern Sales Office: 225 Lafayette St., New York 
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@ Fire-Power in terms of Sidney 
Lathes is measured in smooth flow 
of power—stamina to take high 
speeds and heavy feeds—rigidity 
to maintain continued accuracy 
over 24 hour periods, month 


after month. 


Such features as continuous tooth 
herring-bone geared head—center 
support for spindle and inter- 
mediate shaft in headstock—bed 
design that includes four walls 
and cross girts on twelve inch 
centers—spindle speed changes 
through internal and external 
gear tooth clutches are a few of 
the basic points of design and 
construction that permit Sidney 
Lathes to produce better work— 


more of it—over long periods. 


Also the spindle center on the 18- 
20 inch lathe is only 42 inches 
from the floor—more convenient 


and less tiresome for the operator. 


Full descriptive bulletin available—write. 


ee 





The SIDNEY MACHINE TOOL Company 
Builder of Precision Machinery 


ESTABLISHED 1904 


OHIO 

















4 NEW EQUIPMENT, Materials, Processing ; 





"TM REE PA OFT 


TWELVE-SPINDLE (K64) 








AUTOMATIC SCREW MACHINE " vernent 
[The Machine Tool Division of The ft 4] 

C |. Togstad Company of Kokomo spindle 

' ) 

Indiana, recently announced a new 12 en < fe 

spindle vertical-ty pe Automat bar ne ante 

feed and chucking screw machine. This tton it 

machine is hydraulically operated ane ke 

is known i the Kayvlesfield Vert | i tact 

Mati ’ lesa furt 
The manutacturer states that thas able ! é 

machine has been designed tor fast and 

accurate production of parts’ fron —— 


round, square or hexagon bar stock 
and that it also may be used for the ma 
hining of drawn steel parts of differ 
ent shapes Many adaptations § are 
laimed. For example, it is stated that 
the machine can be used without 
hanging, for chucking operations witl 
in its capacity, as the weight of the 
yarts in the long magazine tubes aut 
natically discharges the finished piece- 

This machine not only provides 12 


INFORMATION FREE 


For complete information on equip 
ment listed in this section, list the 
key number preceding each item and 
your name and address on postcard 
coupons—page 163 





NEW INTERNAL (K66 
GRINDER 





lifferent operations for finishing a part Providing b 
but, according to the manufacturer Die eration err 
also permits duplicate operations t si pet gg a a 
produce more than one part at a time ries 1O/ : Ast e wa AUC 
when six or le operations are neces t as ‘ . 
sary. Thus, 1f a part can be made in s1x ent tI t fe 
stawes of the turret. two pieces can be tat t 
made at the imnie tine ’ tooling the 
six in duplicate New Vertical Honing Machine ation on the sal 
Has 15 inch working stroke. etting 
land operati 

NEW VERTICAL (K65) Che spindle, driven by a spline whicl ee ¥ * 
HONING MACHINES velt-driven, is arranged with integral t 1s il to 

\ new line Oo! ertica hone Nila echanically actuated reciprocation ot hor wrt i} le 
chines Wa recently innounced — by the tool he manutacturer also states Vit the 
Micromatic Hone Corporation of De that the entire indle head is recipré 
troit. [The machine ire made in two cated on flame irdened and precisiot oles 
models. The first i i Capacity of tron honed bars ndetr hvdrauli contre speer 
4 to x inc! hameter work up to 12 wit idjustable speed Mi 
inches long while the second model's Standard manual adjustment is pro ! vhile the 
Capacity ror x to 2 inch diameter vided tor the spi le head and an ad ise measul 
work up to 12 inches long. The maxi justment of litt-out stroke above the 
mum working stroke of both models is operating strok« 5 es $8 
said to be 15 inches Additional hydraulic controls include (Continued on page 166) 





Eaglesfield 12 Spindle Automatic Screw Machine Internal Grinder with Hand and Hydraulic Feed 
Duplicate operations are said to be possible. Table speeds range up to 55 feet per minute. 
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Request the information and service you 


RE INFORMATION and SERVICE 


desire and keep your library up-to-date... 
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USE THESE FREE REPLY CARDS 


They are provided for your convenience in 















Request for: 
NEW CATALOGS 
BULLETINS 
BOOKLETS 








Request for additional infor. 
mation and catalogs covering 
NEW EQUIPMENT 
MATERIALS 
PROCESSES 













ANSWERING 
ADVERTISEMENTS 
Requesting: 
LITERATURE 


REPRESENTATIY£ 
TO CALL 



























DESIGNERS 
BUILDERS 









ALL TYPES OF 
SHOP PRODUCTION 
TOOLS 







PROPOSAL L-878 
Heavy duty built up type fixture drilling manifold. 
All locating, chucking and clamping is done by the STANDARD FIXTURES 
movement of operating lever. AND FIXTURE LOCKS 








SWARTZ TOOL PRODUCTS Co., INC. 


13330 Foley ASK FOR CATALOG 941 Detroit, Michigan 














Represented by 








Cleveland—J. W. Mull, Jr. Canado—Hi-Speed Tools, Ltd., Galt, Ont Oneida, N. Y.—W. F. Himmelsbach 
indianapolis—J. W. Mull, Jr. St. Louis—Mill Supply & Mach. Co. Pittsburgh—J. W. Mull, Jr. 
Milwaukee—Geo. M. Wolff, Inc. Los Angeles, Calif.—Production Tool Toledo—J. W. Mull, Jr. 
Houston—Engineering Sales Co. Engineering Philadelphia, Pa.—Morgan Tool 






Chicago—Ernie Johnson & Equipment Co 




















HOW BARNESDRIL HONERS 
GIVE GREATER ACCURACY 
and SMOOTHER FINISH 


ON ALL CYLINDER BORES 







L; YOU have a production problem involving the fin- 


‘ 


ing of cylinder bores, BaanespaiL Honing Machines will 








1 greater accuracy, smoother finish and higher 





luction than can be attained by any other known 











Shown above is a view of our No. 6 Horizontal Honer hon 
ing bores of anti-aircraft gun barrels. To the left is our No 
307 Standard Honing machine adaptable to many jobs 





Proper honing gives you desired surface finish 













ects of previous commercial operations, such as 


| marks, hills and valleys, grinder marks, etc., are 










HELP ON YOUR HONING PROBLEMS 











The right BARNESDAIL Honing Machine for the Our engineer will be glad to recommend the proper 














vith the proper tools will provide the final accuracy type and model honer for your specific production re- 


quirements. No obligatior 


















+} 


roundness and straightness of the bore and 












limensional size accuracy within 0.0005” to 







FREE HONING DATA 
Here’s a valuable booklet with com- 






lerances. Whatever your finishing requir 









there’s a BaanespmiL Honer for the job. They are plete details of the honing process 
ind our entire line. Write for free 


f Bulletin T 












in vertical, horizontal, and angular types, with 
















——— 848-71 CHESTNUT STREET — 
em om We meme - aa =) 
eee ee een | ee 















INE, 1943 

















PMENT 


ey co 
NEW CU YU 





MULTIPLE 
INSPECTION GAGE 
The Model 247 B-76 gage is one of 


(K67) 


everal multiple inspection gages re 
ently int uncee b lederal Prod 
cts Corporation Providence, R. | 
Lhese Wap e heck several diameters 
miultaneou ind thus are said to 
peed up inspection. They are entirely 





INFORMATION FREE 


For complete information on equip- 
ment listed in this section, list the 
key number preceding each item and 
your name and address on postcard 
coupons—page 163 

















mechanical and do not require elec 
trical connections, 


Phe Model 247 B-7¢ 


) gage is designed 


to check, in one operation, five entirely 
separate dimensions on a fuse body. The 
vwaye stand upright so that the dials 
will face the operator as he sits at his 
bench 

Che gage must be first set to a mas 
ter. The fuse body is positioned in the 
gage by placing it on three supporting 
blocks, The movement of each sensi 
tive contact transmitted to each dial 


indicator point through a pantograp| 
unit. This feature is said to prevent the 
dial indicator 


worn of! damage DY 


points from becoming 


constant con 






. « 

















A Modern GARDNER 
WIRE-LOKT ABRASIVE 


“Back-to-back’ 
hMhis 
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GARDNER MACHINE COMPANY 


442 East Gardner Street » » » » Beloit, Wisconsin, U.S.A. 






a 


‘ grinding 


GARDNER DOUBLE GRINDER 


N CONTRAST to the customary parallel- 
surface work generally handled on Gardner 
Double Grinders, here is an unusual fixturing 
job which enables ONE surface of TWO 
duplicate parts, to be ground in one setting. 


Carriage clamps, made of steel, are ground 
on this No. 120A-20" Gardner Grinder in 
a roller gun-type sliding fixture. A piece is 
carried in each side of a double fixture, giv- 
ing a "back-to-back" arrangement, and a 
locating guide and hand-operated clamping 
mechanism, fixtures the parts quickly, 


PRODUCTION: 2 to 4 pieces per minute, 
with the ground pads held within .005" for 


size, 


Ask for data on this GARDNER DOUBLE GRINDER 
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New Bremacc Milling Machine 
Equipped with twin lead screws. 
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IRECOMMENDED 
WD Xela 30) 0):1: 


. MACHINE END FACE 
. DRILL HOLE 
m:) dey Ve, 8 [0] 83 


. FINISH END FACE 
AND CONTOUR 
olen Wal. ices fer) | 
BROACHED HOLE 


5. BY PROPER MACHINING 
SEQUENCE. 


The drawing used at the left illustrates a broaching 


principle. 


To get the most out of broaching—don’t expect a 
broach to correct eccentricities or lack of squareness 


created by previous machining sequence. Broach your 
PROCEDURE 


holes and surfaces FIRST and then use these surfaces 


1. MACHINE END FACE to locate from. 


2. DRILL HOLE 
This is one of the “Do’s and Don’t's on Broaching” 
3. MACHINE CONTOUR 


Belen Wal, ices ge, | 
DRILLED HOLE for a copy today. Ask for Bulletin No. 274. 


available in printed form in bulletin board size. Write 


4. BROACH HOLE 


* 
colo nial BROACH COMPANY 


Shoraching Machines Buraches -WShoaching Eguupnentl 
mS DETROIT U.S.A. 
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wre n between ma vc oDtained tron 
I mix rut ljustn 1 
me mt gun Del 1% nt and INFORMATION FREE 
ipplication — te nique ebble-tex 1s i i i 
vailable : ones For complete information on equip- 
Vall ment listed in this section, list the 
key number preceding each item and 
UNIVERSAL (K70) your name and address on postcard 
VISE coupons—page 163. 
[he universa recision machine tool 
vise tor angle mulling, drilling, grind- without disturbing the angle or re 
| ing and boring is built by the Wesson moving the rk The vise swing’s 
Company of Detroit the manutac through 180 degrees in the top plane, 90 
turer state that it may be mounted on degrees in the vertical plane and 360 
rtical pli and <¢ 
iny machine tool for any angle ma legrees in the bottom plane 
hining operations The Wesson vise is made in two 
Mounted by T bolts to machine, the sizes. No. 1 has a jaw opening up to 4 
vise 1s said to be portable and may be inches and is 6% inches high. The No 
moved trom one machine to another 2 has a jaw opening up to 1% inches 





Universal Machine Too! \ 
For machining at any ang 








and is 4% inches hig I 
equipped with angle plate 
Freedom from chatter 


fs handle heavy cuts are sa 
t Mee sured through the extreme 
; the distinctive cradl ! 


the vise 


INSURANCE @ Sone 


\ “shell trimmer 

. | Save time, shipping arge 
; | handling was rece1 ant 
The installation of KENNAMETAL steel- * | The Yoder Company of ( 
cutting carbide tools for boring, turning, : | was developed by tl 
and facing operations will insure maximum 








laboration with J 
facturing Company 


steel machining production. This machine tri 
the shell forging 


KENNAMETAL assures maximum 


production because: 
1. KENNAMETAL operates at speeds 2 


equal to machine capacity. 


KENNAMETAL cuts more steel per 


regrind and more steel per tool life. 


KENNAMETAL cuts high Brinell 


steels at economical feeds and speeds. Ay | 


KENNAMETAL takes jump cuts with- 


out danger of tool breakage. 


KENNAMETAL holds size on long 


cuts. 











Eliminate risk ' maging | New Machine for Shell Trimming 
: Saves time and scrap handling. 
and insure your ; 

production ... use ; at the forge plant and thus 


KENNAMETAL Bes the shipping of the end tl 


off. It saves the operation of ¢ 








steel-cutting car- | ine this cad and considerel 
bide tools. ' handling 
Che shell is cropped at forsg 
erature and the manufacturer 
| that the machine should be s 
| torge line immed l 
final sizing operation. Accordi1 
manutacturer, shell forgings rar 


MCKENNA METALS @ [a 


| FACING K72) 
600 LLOYD AVE., LATROBE, PA. | MACHINE 
Foreign Sales: U.S. STEEL EXPORT CO., 30 Church St., New York | . The Bew facing chine, 
ra eee eC Bo evelopes by Mort Machiner 
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Si Magee. 


The 10” cross movement of the ram 
above the work, as well as the 12” 
transverse movement of the ram, 
combined with the 360 deg. rota- 
tion of the turret head—give a range 
of operations with one work set-up 
that is not possible with any other 
milling machine. 


In addition to the controlled move- 
ment of the ram and turret, the “All- 
Angle” milling head can be rotated 
360 deg. in horizontal or vertical 
planes, so that the head can be 
instantly set to any angle or com- 
pound angle. 


For positive and accurate travel, 
ball cranks mounted on feed screws 
carry 3” dials and are calibrated in 
one-thousandths. The table working 
surface measures 72" x 29”, and 
has a cross feed travel of 7’’. Table 
stops calibrated in one-thousandths. 





These are precision tools in every 
sense of the word — designed by 
toolmakers for use by toolmakers. 


Write for descriptive literature. 


FRAY MACHINE TOOL CO. 


505 WEST WINDSOR ROAD * GLENDALE, CALIFORNIA 


Manufacturers of Fray Micrometer Offset Boring 
Heads, and Fray “’All-Angle” Milling Attachments 


! 
JNE, 1943 











a iptes , INFORMATION FREE 

: For complete information on equip- 
ment listed in this section, list the 
key number preceding each item and 
your name and address on postcard 
coupons—page 163 




















ft 
B- ‘SAWS 


\ Noe 


\ Ciper./ 








A broad statement? Yes. But sound 
ly founded on facts—the experience 
of numerous large manufacturers— 
the actual performance records of 
the machines, themselves—and fun- 
damental superiorities of design and 
construction. 


Larger wheels (24'' diameter on the 

standard models) provide greater 

traction, faster, straighter cutting, 
. more production. Trans- 
Pe. missions, common source 
of die saw grief, never 
fail in TANNEWITZ 
DI-SAWS. Sturdier, heavier con- 
struction throughout, plus many 
refinements of design, make these 
machines the greatest, trouble-free 
producers in their field. It pays to 
buy the best! 


With a TANNEWITZ DI-SAW you 
can do in minutes jobs which re- 
quire hours by the shaper, miller 
or lathe methods. 





Get the complete facts. Just write 
for DI-SAW bulletin. 








STANDARD MODEL No. M24 
(24" WHEELS) 


Other Models to Handle Work of Practically Any Size 


Made with 30", 36", 48" and even larger throat capacities if desired, the 
TANNEWITZ ' ‘Big Bertha" models make available the tremendous savings of 
inside and outside sawing, filing and polishing on dies, jigs and other work of 
practically any size. Write for bulletin. 


THE TANNEWITZ WORKS, GRAND RAPIDS, MICH 
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CHIP BREAKER 
GRINDER 





F 


New Delta Chip Breaker Grinder 
Can be used as a surface grinder 


MULTIPLE SPEED K74 
PUSH BUTTON 


\ 1 


hal > I unt rit * 
(Continued on page 172) 
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foes a machine that helps lo whieve 


POWER SHORTAG 


ss 


SIMPLIFIED DESIGN of this modern, motor 

driven lathe eliminates many costly features 

not required for a wide variety of turret 
lathe work. 


x a — * * * * * . * 


Now Equipped with Automatic Indexing Turret 


Concentrate highly skilled operators on complicated 
machines to handle only such jobs as demand top 
skill. Divert a wide variety of simpler operations to 
the Oster No. 601 “RAPIDUCTION” Turret Lathe 
which does the work equally well but with less ex- 
perienced operators. 


That formula, simple as it sounds, has proved to 
be an effective solution to the growing problem of 
“MAN POWER SHORTAGE” of highly skilled 
workers who can’t be “duplicated” with novices 
crammed with a few weeks training. 


But the same “novices” CAN be brought quickly to 
high standards of efficiency with the Oster No. 601 
“RAPIDUCTION” Lathe. This modern, motor driven 
machine with its six-position turret now controlled 
by automatic indexing is doing multiple-shift work 
in scores of war production plants. 


We're celebrating our 50th Anniversary by helping 
war production plants minimize the problem 


of MANPOWER SHORTAGE. 


The form below is a convenient way of inviting us 
to “celebrate” in YOUR plant. 








THE OSTER MFG. CO., 2063 E. Gist ST., CLEVELAND, OHIO, U.S. A. 


* O.K. Oster. We're interested in the No. 601 machine. ( ) Send 
Catalog No. 601. ( ) Ask your nearest distributor to see us at 
once. (Check either or both of above requests.) 





No Time Out to 
Celebrate Our 


2508E 


ANNIVERSARY 


NAME.. 


ADDRESS 


CITY 


NE, 1943 

















: INFORMATION FREE 
VV ( tt designed . . , 
te ; ‘ For complete information on equip- 
operation ment listed in this section, list the 
t it is easily key number preceding each item and 
idaptable t ma ine ere pilot your name and address on postcard 
; coupons—page 163 
DRILLING (K75) that all moving rts are enclosed ex 
MACHINE cept for the chuck and the drill. Secon 
lL we i! tant teatures were men extra weight and strength have been 11 
moned in the recet innouncement of a orporated 1 the iesign to meet 24 
new bench t e drilling machine intro hour operation requirement accor 
juced by the Sigourney, lool Com ing to the manutact é 
any of Hartford. Conn, First, as a Called the M-100 new drillir 
ifety feature tor inexperienced oper machine operates at spindle speed f 
tor the new machine is designed so $000, 7,000 and 10,000 rp1 Che motor 











‘e 


b 


SPEED with ACCURACY 


Liberty High Speed Attachments are on and off surface grinders in two minutes 
Especially adapted for sharpening broaches and grinding hard +t get at surfaces 
Sold with solid quill or collet chuck 

Write for descriptive circular and price list 


LIBERTY TOOL AND GAGE WORKS, INC. 


233 GEORGIA AVE PROVIDENCE, R. | 
With Plant Facilities for Producing Precision Aircraft Parts 


Tomorrow's Tools for Today's Tasks 





q 
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New Bench Type Drilling Machin 
Single or multiple spindle design 


tre 
WELDING POSITIONER FOR K76 


CYLINDRICAL WORK 





Equipment for Cylindrical Welding 
Diameters from 2 to 14 feet handied 


(Continued on page 174) 
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/ MIDWEST END MILL 
| Taper and Pin Drive 
makes tool changes 
possible in mini- 


END MILL HOLDER 
} gives perfect 
alignment to 
operation — no 
loose parts easily 
dislocated or lost 











THESE HIGH PRODUCTION TOOLS OFFER THE POSSIBILITY 
OF INCREASING YOUR PRODUCTION 





Midwest End Mills are made with a high helix angle (fast spiral) to pro- 
vide maximum speed in action, and with plenty of chip room to prevent 
clogging of chips in the flutes. 








The Midwest Taper and Pin Drive tool holder has a round pin partially 
imbedded in the wall. A corresponding keyway in the tapered shank 
of the end mill fits this pin. As a result full driving energy is exerted 
along the entire length of the end mill shank. A safety lock screw holds 
the shank firmly in place. The drive is positive, rigid and always 
perfectly aligned. 














These features in Midwest Pin Drive End Mills permit higher speeds and 
feeds; they result in greater production, more accurate work and 
exceptionally high finishes in milling operations. 





ASSEMBLY VIEW 
showing Midwest Pin Drive 
with safety lock screw 


END MILLS © SLEEVES | 
© COUNTERBORES © | 
SPECIAL TOOLS © DRILLS. | 


REAMERS © FORM TOOLS 


y p 4 ° METAL CUTTING TOOLS CARBIDE TIPPED TOOLS 


ADJUSTABLE HOLDERS 
MIDWEST TOOL & MFG. CO. e 2364 W. JEFFERSON AVE. e DETROIT, MICHIGAN 


UNE, 1943 








TOGGLE CLAMPS 
WITH PLASTIC GRIPS 
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INFORMATION FREE 


For complete information on equi 
ment listed in this section, 


p- 


list the 


key number preceding each item and 
your name and address on postcard 


coupons—page 163 








\2 


‘regardless of | METAL SAWING 
hel coer o¢ eee 


V avallabie t isers of metal ¢ 


IMPROVE AND PROTECT 
YOUR PRODUCTION 


Sead for copies of the new 
McCROSKY BORING BAR MANUAL. 
This simple, 20-page booklet out- 
lines operating and maintenance 
principles of McCrosky Adjustable 
Boring Blocks and Bars — gives 
basic grinding instructions — 
covers stock removal, speeds and 


feeds, and other details. Numerous 


Me ROSKy 


BORING BAR WANT 
AL 





diagrams. Write to McCrosky Tool Corporation, Meadville, Pa. 





HYDRAULIC 
PRESS 





New Hydraulic Press Model K 75 
Set-up provides for 2 operators 


TOOL AND CUTTER K30 
GRINDER 
Re , M - ear and 


Washington A 
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INeEXxPERIEN¢ ED machine tool 


operators get the extra help they 
need with Apex Safety Friction 
Tapping Chucks. In the first 
place the hazard of overloading 
and breaking tools is practically 
eliminated. Taps work safely, ac- 
curately, at top speeds on thru or 
bottom holes. 

Adjustment of the chuck for 


different size of taps is simple, 


and is maintained over long 
periods. End thrust set up by 
tapping or pressure exerted by 
operator on spindle will not af- 
fect friction setting. Multiple 
friction discs have large area and 
long service life. 

Use these chucks on drill 
presses, radials, hand screws, etc., 
and conserve cutting tools. ... 


Catalog No. 14 sent on request. 


APEX 


THE APEX MACHINE & TOOL CO., DAYTON, OHIO 


Manufacturers of Safety Friction Tapping Chucks, Quick Change and Positive Drive Drill Chucks, 

Vertical Float Tapping Chucks, Parallel Floating Tool Holders, Power Bits for Phillips, Slotted Head 

and Clutch Head Screws, Hand Drivers for Phillips and Clutch Head Screws, Aircraft Universal 
Joints, Plain Universal Joint Socket Wrenches. 
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and tor tte ind circular saw 

It is al i to be used tor contour 
grinding an ince it is portable, it 1s 
used as a bench grinder. Having gradu 
ated adjustments throughout, the ma 
hine ha i motor grinder head and 
bracket which can be raised, lowered 
t wiveled around 

lo accommodate various types oft 
tools, complete fixtures and accessories 
ire said to be provided. Included its a 


precision slide which can be used inde 


pendent of the grinder as a bench center 





for indicating and inspecting tools 

Also included imong the accessories 1S - 

‘ () ). grind re ire ! S se 

_ D. grin me Baer which is used New Roan Tool and Cutter Grinder 
for holding end mill milling cutters 


Has many fixtures and accessories. 


AVAILABLE 


TECHNICAL MEN 


| MECHANICAL DRAFTSMEN 
| TOOL ENGINEERS 


| MACHINE DESIGNERS 


__| PRODUCT ENGINEERS 


| PROCESS MEN 


WE maintain a large and competent staff of these 
men who are available at a moment's notice for service 
either in your plant or in our own designing rooms. 
Whether you need one or one hundred engineers, do 
not hesitate to call on us. This service is effectively 
used by many great manufacturing plants, located in 


all sections of the United States. For further informa- 
tion telephone, wire, or write: 


LA SALLE DESIGNING COMPANY 


AL J. CONN, MANAGING DIRECTOR 


628 West Lake Street, Chicago 
4A SALiz¢ 


PRODUCTION AND MANAGEMENT ENGINEERING 
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COOLANT Ka) 
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Three new 
available in 17 star 
ently announced 
Manufacturing | 
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Three New Pioneer Coolant Pumps 
Available in 17 standard sizes 


i 


TAP RELEASE (K82) 
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VERTICAL K83 
MILLING ATTACHMENT 
\ new vertical . 
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4 TOOL for all TOOLS 


Hard chrome plating is a tool which 
will make all your other tools more 


valuable. For example: 


4 Blanking dies have been known to 
last ten times longer and operate 
more efficiently when plated with 


0005” thickness of chromium. 


2 Chromium plated gages give 3 to 7 


times the weat of best gage steels. 





SERVING NEW ENGLAND 
AND NEW YORK 


3 Worn tools, which might otherwise 
be scrapped, ca™ be plated and 


reclaimed overnight. 


As developed by Hartford Chrome, 
the successiul applications of hard 


chrome plating are almost unlimited. 


Use Hartford Chrome to expedite your 


own tooling problems. 





Free Ke 
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Write For ( ow-How”’ Literat 
Platir ex! ‘ecules ature 
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—— NEW EQUIPMENT 

















achine eing produced by the 
ray “ag ne lool Company, Ince., INFORMATION FREE 
go age - ae ; ent is said to he For complete information on equip- 
: : : ment listed in this section, list the 
designed © that change of cutting key number preceding each item and 
can be made quickly. It features your name and address on postcard 
quick ejecting llet, with hardened coupens—page 165. 
tightening nut. A spanner is furnished 
to hold the indle, while tightening available in either 1750 or 3500 rpm 
ening the collet, and a wrench adjusting screw for the motor brack«e 
for the pul e nut is said to be so placed that the motor 
| [he manufacturer states that this swings completely around the heac 
new Type | ittachment has motor Adequate squaring surfaces are in 
earings of the litetime lubrication type corporated on the spindle housing, a‘ 
ind that there 3 nly one lubrication cording to the manufacturer. Calibra 
point on the entire machine. Furnished tion is 30 degrees 0 degrees 30) 
| vith each unit rayco mot T degrees on the vertical movement [he 








LOWER PRODUCTION COSTS 





New Vertical Milling Attachment 
Handles up to ‘/2 inch end m 


NEW PORTABLE K 
TEST STAND 


ce 
& 





ee = ae 4 
1840 - 1943 airplane 





USE THIS 


BRADFORD. .- 
Metalmaster ™ 
LATHE 


are saved with this top-notch lathe! Dollars through time 








New Portable Hydraulic Test Stand 
Tests airplane hydraulic systems 


and materials saved on every job. The Metalmaster has twelve ee ie fF scat ie 
speeds in geometrical ratio and in both forward and reverse. A rpm, 3 phase, 220 e 
direct reading index plate indicates lever positions for all speeds. motor as standard equipment. The fluid 
Continuous accuracy is assured by such features as the spindles ciate Caan ex 

that are manufactured from high carbon molybdenum steel forg- said to be adjustabl er al 

ings bored from the solid stock straight through from end to end een a 

and the gears which are high quality alloy steel, heat treated, NEW SPRING (K85) 
shaved and lapped to close tolerances for smooth operation. STRIPPING are 


New it 
4 ft ‘ Tet 


ALSO MANUFACTURERS OF DRILLING AND TAPPING EQUIPMENT 








THE BRADFORD MACHINE TOOL CO. nounced by the \ ippit | 
EVANS STREET SOUTH OF EIGHTH, CINCINNATI, OHIO We ae aaa am 

PRECISION TOOLS SINCE 1840 that dulled or broken put 

(Continued on page 180) 
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THEY'RE 


ann co FARTHER 


American planes today have what it takes! Speed — wider 
cruising range — greater firepower — maneuverability! All 
this—due to the ingenuity of aviation engineers and machine 
tool builders — working with the right kind of tools. That's 
where Wesson Carbide Cutting Tools are doing their part — 
cutting tougher metals, faster, with greater precision, with min- 
imum rejects.» » » Pioneers in “tooling up” for aviation 
motor production, Wesson Company is constantly setting new 
standards of precision and speed in Carbide Cutting Tools. 


The counsel of Wesson engineers — skilled in engineering 
and designing of cutting tools — is available to help solve 
present war production problems, or for post war planning. 


(fF d ale Station) 





“HEN THE WAR IS OVER we'll enjoy higher stand- 
s of living here in America. Automobiles, airplanes, tractors 
trucks — household appliances — every machine and tool 

t's made of metal — will be better, safer, stronger. 


INE, 1943 ' 


Wesson Carbide Cutting Tools will help to make this possible by 
cutting tougher metals, with greater precision. And these things 
will cost less to buy — they'll operate more efficiently and more 
economically — they'll be safer and will last longer. 
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INFORMATION FREE 


For complete information on equip- 
ment listed in this section, list the 
key number preceding each item and 
your name and address on postcard 
coupons—page 163. 








replaced without disturbing the setup 
Equal pressure is said to be provided 
around the entire stripper plate, re 
gardless of size, by the uniform pressure 
of every strippit 

Che strippits are available in lengths 


from 2% to 6 inches. They are said to 
permit the designing of more compact 
punch holders and die shoes 





New Wales Spring Stripping Units 


Lengths range from 2'2 to 6 inches. 





THE 


light milling. 


produces top quality results. 


machine. 


Ww. @ 








that well describes 


KNIGHT MILLER 


You bet the KNIGHT MILLER is univer- 


sall It has rigidity for heavy milling, it 
has accuracy for boring operations, it 
has power for face milling and speed for 


This universal, vertical milling machine 
produces more work, requires less equip- 


Features like these make the Knight 
Miller a time-saver and a profit-maker. 
Write us for complete information on this 


UNIVERSAL is the word- 





HEAVY MILLING 





BORING OPERATION 





LIGHT MILLING 


ment, eliminates hours of layouts and 





FACE MILLING 


KNIGHT MACHINERY CO. 


3920 WEST PINE 
SAINT LOUIS, MO. 





36 Years A Builder of Quality Milling Machines 
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NEW DUST Ke 
COLLECTOR : 


Ait t kK 


New Dust Collection Units 
Booth or individual types 





i! tne 0 

le rs QZ lding 
iJust iden a 

orifice causing 

Here t ust 1 

o! in 1 

tank below Che 

which can be easi 
Che manufacture 

the operation of t 

mits the cleaned air 

the room, less heat | 


giving Savings in 


NEW ELECTRODE {K87) 
HOLDER 
\ new electrode 
cooled was recently 
Jackson Products of Det 
on heavy metallic ar weld 
where rods as heavy) 
used, this new holder 
the intense heat that fr 
discomfort to the wel 


The holder is insulated and i 
by air at from three to four 
pressure, traveling the entire 


the lower tong. The air inlet t 
be connected to the plant air | 


It is made of special high « 
copper alloy and has deep slott 
to grip the rod tightly and hold it 
correct angle \ solder ca le 


tion is also provided 





Fi 


Air Cooled Electrode Holder 
Takes rods up fo '/2 inch. 
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RINDING TIME WAS CUT 


‘nutes to 3 Minutes 
vem eT DIAGONAL SHEARING 


EVERAL tests were made under actual production conditions. 

Using a Cortland 18” Chuck with Segments the company was 
able to quadruple the rate of feed, triple the table speed, and cut 
Company: A large manufacturer of au- the grinding time from 25 minutes to 3 minutes—with only a 
‘omatic screw machines. slight increase in power expended. Here’s the detail: 


Briefly — here’s the story: 


Brand 
lurret revolving head plate, CORTLAND Formerly Used 
, b Stock Removed Approx. 3/16"* Approx. ,"* 
O.D.. with broken surface. nee ak Maal 032 pan 
Table Speed 18 6 
Ampere Readings 90-95 75 
Dressings Necessary None l 
Work Heat No No 
Job: Grinding finished surface on both Grinding Time 3 Minutes 25 Minutes 


Material: Chrome nickel steel casting. 


id from rough casting Stock Removed is approximate because grinding started from rough castines. 
sTUcCS ‘ < . 


—_ Cortland Production Test Runs in a large number of war plants 
Machine: Blanchard No. 18 Vertical 


have already proved the sound common sense engineering back 
Surface Grinder; wheel speed 720 ; 


of Diagonal Shearing—a feature of Cortland Chuck and Segment 
assemblies. Write for the Segmental Chuck bulletin—free; and 
for information on grinding wheels of all types. 


R.P.M.; one piece per table load. 


G . 
;AGONAL SHEARIN — 
* 


eestor 
a tarts grin 


CORTLAND S2,ncizat Chucho 


CORTLAND GRINDING WHEELS com. e CHESTER, MASS. 
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END MILLS AVAILABL 
FROM STOCK 


Some sizes and types of Putnam § 
Mills can be supplied immediat 
from stock. Your Putnam repres 





tative or distributor can tell ,y 





what are now available 






CONTOUR MILLING WITH A PUTNAM END MILL 


An intricate shape . .. a deep cut... this is the best high speed steel. No matter how tough 
a job for a Putnam Hi-Speed End Mill. Putnam __ the job, try a Putnam End Mill. You will learn for 
End Mills are correctly designed and made of yourself that they do cut faster and last longer. 


PUTNAM ! edie COMPANY 


2985 Charlevoix Avenue Detroit, Michigan 


Model A Arter Rotary Surface Grinding Machines 
grinding cams for radial aircraft engines. This part, 
so highly essential to efficient operation in service, is 
ground to precise limits and fine finish. This is but 
one of many other precision jobs on which Arters are 
being successfully employed in the great American air- 
craft industrfy. 


ARTER GRINDING MACHINE CO. 
Worcester, Mass., U.S. A. 
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Motorizes \ Machine 


Loe 
es 


— 


\ _— a 


NW ATOR 


———— 


HAVE 


INCREASED 
PRODUCTION 


IVE 


Tools 


— 


FORMU 


a 


a 


~~ 


: ss Be ° 
IT’S NO WAR SECRET- 


U. S. Plants All Over the Country Are 
es 


UNI<D’ 


NO SIR! Hitler and Hirohito, this is no n 
secret... you are most welcome to this informa 
tion, because every time a shopor factory installs 
the Turner UNI-DRIVE units, they bring your 
ultimate and inevitable defeat and di 
one more day nearer... Axis Agents, please clip 
and mail Tojo partial list of Turner UNI-DRIVE 
users printed here. 


llitary 


struction 


TOMORROW'S production today! That’s what 
the installation of Turner UNI-DRIVE units in 
your shop or plant may mean. Each unit oper- 
ates independent of all others. It 
overhead pulley adjustments, counter 
ceiling vibrations, spindle speeds, belts to shift. 
Provides high and low speeds on all equipment at 
a touch of the gear box, started or stopped inde- 
pendently of other equipment in operation. 


eliminates 


shafts, 


Increase Production Capacity 25% to 300% 


IN HUNDREDS of shops and plants all over 
the country, these modern motorizing units with 
their selective, individual sliding gear transmis 
sion, are speeding up production capacity 25% 
to 300%. Can be quickly and easily installed in 2 
to 4 hours, Specially designed for Lathes, Milling 
Machines, Shapers, Turret Lathes, Radial Drills, 
joring Mills, Hobbing Machines. ..also Browne & 
Sharpe and Cleveland Automatic Screw Machines, 
and easily adapted to many special applications. 


See your dealer today or write 


THE TURNER UNI-DRIVE COMPANY 


(Sales Div. Turner Machine Co.) 
Kansas City, Missouri 


3416 Terrace Street 


Doing This! 


SOME USERS OF 
TURNER UNI-DRIVE 


Aberdeen Proving Ground 

American Brake Shoe & 
F. Co. Kellogg Division, 
Southern Wheel Division 

Arnold Schwinn & Co. 

Augusta Arsenal 

Automatic Sprinkler Co. of 
of America 

Bendix Aviation Corp. 

Bodine Electric Company 

Buckeye Portable Tool 
Company 

Burgess Battery Corp. 

Cessna Aircraft Corp. 

Champion Dishwashing 
Company 

Chicago, Rock Island & 
Pacific R. R. Co. 

Chicago Screw Company 

Cincinnati Time Recorder 
Company 

Combustion Engineering Co, 

Congoleum Nairn, Inc. 

Doehler Die Casting Co. 

Driver Harris Co. 

Easy Washing Machine Corp. 

Electric Auto-Lite Co. 

Fostoria Screw Products Co. 

Frankfort Arsenal 

I risco Lines 

Imperial Brass Mfg. Co. 

International Projector Co, 

Kohler Corp. 

Lion Mfg. Co. 

May Hosiery Mills 

Missouri Pacific R. R. Co. 

Monsanto Chemical Co. 


The New York Air Brake Co. 











NEW LITERATURE 





OF INTEREST TO PRODUCTION EXECUTIVES 





(739) Machine Tools 


Presenting Hardinge Precision Prod- 
ucts. 16 pp. Hardinge Brothers, Inc., 
Elmira, New York. This new bulletin 
describes and illustrates the line of 
Hardinge lathes, second operation ma 
( hines, milling mac hines, master collets 
feed fingers, circular form and cut-off 


ere 





Here is the set-up, as seen 
from back of lathe. Motor is 
up ond back from work 





Arrow shows graduated arc for 
setting wheel dresser to same 
helicol angle as grinder. 






7 YeUsns. « see 
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To receive the booklets listed in this 
section, list the key number found on 
the heading of the desired literature 
and your name and address on the 
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internal quills. 


and other machine tools. 


PRECISION GRINDERS 


Ree2e.&. 





Any lathe that can cut threads becomes a thread-grinding 
machine by replacing the chasing tool with a Dumore No. 5 
Grinder equipped with thread-grinding attachment. You can 
cut threads from solid stock, finish threads already roughed 
out with cutting tools, or correct threads distorted by harden- 
all within the regular Dumore tolerance of .0001”. 
* External threads are limited only by the pitch and diameter 
the lathe will handle. Internal threads, in wide range of 
depths, pitches and diameters can be ground using Dumore 
This time-saving, machine-saving system is a 
simple set-up with mathematically accurate adjustment of 
helix angle, plus an equally accurate device for diamond- 
dressing the wheel. Dressers are available for 60-degree 
threads, Acme, and other special thread forms. * Enjoy the 
versatility of the Dumore No. 5 Grinder... 
ished your threading jobs use it for fast and accurate cylindri- 
-cal, taper, and flat grinding on lathes, boring mills, planers 
Dumore Precision Grinders and 
attachments are available through mill supply distributors. 


THE DUMORE COMPANY 
DEPT. 223-F RACINE, WISCONSIN 


E: 





COMBINATIONS 


when you've fin- 





tools speed coliet 


t 
lex hxtures 


(740) Automatic Machine Op 


tion 
Handbook for Operators 
Cone Automatic M 
Inc., Windsor Ver : » 
handbook covers t 
six spindle automatics ma 
this concern. It is 
with line drawings 
help the reader \ 1 
inde x iT¢ 1 
(741) Grinding Wheels 
Helpful Hints and Safety ges 


tions. 64 pp. Mack 

son, Michigan 

plains the grindir 
: 


( i 


t 
1 
Ke 


vetter finishes 


(742) Brazing 
Brazing With Phos-Coppe 


Wes re 


(743) Electric Tools 
Maintenance Manual or I 
Tools. 20 pp. , 
} | T 17 \ 


Chicas H 


(744) Metal Sawing Machines 
Racine Metal Sawing Machines 

Armament Work. 4 I 

ind Machine Cor | 


trate the , 
S conce 

t ped flask ) 

gut irre rorging t g es 

informati tl 

macl les 


(745) Planetary Milling 
Plan-O-Mill No. 5. 18 








Mill Corporation, Hazel Park 
igan. The catalog 1 ides a lat 
tration of the machi I 

ure il if t I 

ot planeta milling x 
lustrated Act 

Plan-O-Mill for 

in war pt 








(746) Tools 
Super Carbide Tipped Tools 
Super 7 Cos : 


(Continued on page 186) 
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lool up with TECO! 


O matter how good your machines or *: 
skilled your operators . . . their production il 
speeds are higher—more metal is removed ae i CAR 
day—tolerances held longer—more — EE BIDES 


eces produced between grinds. 


mited by the capacity of the cutting tools 
used. With TECO Carbide Tools, your 


TECO Carbide Tools are proving this every day throughout the -+- Cut at higher speeds 
who's who'' of-American metal working plants. And the reason _ 
; found in the harder, denser, more uniform TECO Carbide which --+hold cutting edges 
has greater resistance to wear and breakage. TECO Carbide Tools longer 


and Blanks are available promptly for practically all turning, 


--eproduce more pieces 
between grinds 


boring, facing and cut-off operations. Tell us your needs. Write 


for new catalog giving full specifications. 


TUNGSTEN ELECTRIC CORPORATION a 


570 39TH STREET, UNION CITY, NEW JERSEY re-tooling time 
Branch Office: 2906 Euclid Avenue, Cleveland, Ohio 
Representative: Architects & Builders Bidg., Indianapolis, Ind. 


Pioneers in Tungsten Carbides 
T t a for over a Quarter Century 


UNE, 1943 











tion Of specification ind illustrations of 


pecial to thi new catalog 1 said 


to give a picture of the organization 


An index is included in the cata] 


(747) Gear Finishing 


Gear Finishing. 32 pp. Michi 'z 
Company, 7171 East McNichols Road, 
Detroit \ccording to the manufa 
turer, thi re it il t nave 
been prepare tO answer many ques 
tions about gear finishing by the shav 
Ing proce Mat illustrations are 
cluded in t 
(748) Machine Tool Plant 

A Report to the Nation. 68 pp. Lor 


t 












Also Metal Cutting Saws of all types 
* 
CIRCULAR TOOL CO., INC. 


PROVIDENCE, R. 1. 


CHICAGO + PHILADELPHIA + NEW YORK 
DAYTON + CLEVELAND 
INDIANAPOLIS + DETROIT + ST. LOUIS 
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rd Governor Cory 100 Main Str 
hland, Mas his new bool 
he plant, products and versatile 
l t machining developed 
oncern. Fully illustrated. it 
r the backg 
si é 


CIRCLE “R” 
Metal Cutting 


Tools 


Made by Perfectionists 


* 


Our combination drills and countersinks 
are milled on this machine designed by our 
own engineers. Depth of cut and spiral are 
automatically controlled, assuring accu 


racy and uniformity 









(749) Synthetic Rubber 
The Properties of Ameri; 


(750) Bearings 
Miniature Precision Bear 


\f 


(751) Variable Speed Transmi n 
Reeves Variable S; 
with Built-In Redu 





(752) Cutting Tools and Blanks 
Kennametal Ste Cuttin 
Tools ind Blank 5 


(753) Lathes 
South Bend Lathes 


I 
| 


iit 


(754) Riveting 
How to Use Du Pont Explosive 
Rivets For High-Speed Blind Riveting 


(755) Diamond Dust 
Diamond Dust 


(756) Refrigerated Weldi ~~ 
_ The F rostrode ‘Pr 


(Continued on page 188) 
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AFETY GRIP-LOK 


GRINDING WHEELS 


(} If you haven't investigated, there 


Ad re D 
(la y 
y 


men, property damage, and costly time de- 


is a new way to insure against 


grinding wheel injuries to work- 


lays by insisting in your specifications that 
all portable grinding wheels bear the name 
SAFETY GRIP-LOK. 

If unfamiliar with the features of Safety 


Grip-Lok Grinding Wheels, send your speci- 


fications for a trial wheel for use on port- 
able grinders for 


Aluminum Frogs & Switches 


(Manganese) 


Malleable Castings 
(Annealed) 


Welds (Carbon 
Alloy Steel) 


We are confident that once you use a Safety 
GRIP-LOK Wheel you'll specify them regu- 
larly. 


Steel Castings 
(Low Carbon) 


Steel Castings 
(Manganese) 


Billets 


Cast Iron 


THE SAFETY GRINDING WHEEL AND MACHINE COMPANY 


SPRINGFIELD, OHIO — SALES OFFICES IN PRINCIPAL CITIES — ESTABLISHED IN 1892 


MANUFACTURERS OF SAFETY MOTOR DRIVEN PORTABLE GRINDERS, 
SAFETY RITE-SPEED GRINDERS, GRINDING WHEELS FOR EVERY PUR- 
POSE, INCLUDING THE FAMOUS "SAFETY GRIP-LOK GRINDING WHEELS” 


INE, 1943 














(757) Dust and Fume Control 
Schmieg Dust-and- Fume Control 


Equipment. 4 mieg Industrie 
342 Piquet letroit. Illustra 
tion in t ‘ $ I \ ctual in 
tallat 

eq ent in 4 
washer e1 Engineer 
Nit deta i il mension 
are give ed to shee 

tal e« 


(758) Clamps 


Marmon Clamps Marmor 


the unusual in 
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l’rodu { 40 West Re 
Blvd., Inglewood, Cal. Includ 

this new tolder ts a specinicati 

and ordering guide. These new cla 
tor all types t dust and hose install 


illustrate: { 


ustratior \ V¥ a Clam 


Springs 


is not unusual at Muehlhausen 


*®& Muehlhausen has provided 
the answers to many challenging 
spring problems — provided them at 
a speed in keeping with war-time de- 
mands. Unusual spring requirements 
have been successfully met with un- 
usual spring designs — made possible 
by this company’s widely varied ex- 
perience, plus engineering skill and 


extensive production facilities. 


Springs of every shape and size, 
in quantities large and small, are part 
of everyday production. Muehlhausen 
craftsmen are able to produce the 
correct spring for every requirement 


TWO NEW FOLDERS—FREE 





—whether a tiny compression spring 
that will be flexed a hundred times a 
minute; or a large, hot-formed spring 
that must withstand extreme operat- 
ing temperatures 
This ability of 


design and fabricate unusual springs 


Muehlhausen to 


has permitted greater latitude in de 

signing war products now, and will 

enable engineers to plan, with greater 

freedom, the products of tomorrow. 

MUEHLHAUSEN SPRING CORPORATION 
D n of Stan rd‘ Sprine Company 


625 Michigan Avenue, Logansport, Indiana 








New Die Spring Bulletin 
illustrates, describes 206 
sizes and types of die 
springs 


* 


-* New Armament Bulletin 
shows the importance of 
springs for many types of 
war equipment 











MUEHLHAUSEN 


_& SPRINGS 


EVERY TYPE AND SIZE 











(759) Protective Coatings 
Corrosion Can Be Cont 


(760) Scrapers 
Scrapers For the Met Vi 
dustry M 


(761) Milling Machines 
Cincinnati No. 2-24 Aut 
and Fall Milling Ma 


(762) Check Valve 
New A. S. P. Universal (¢ 


\ 


(763) Wheel Dressing Tools 
Diamond-Pointed Precisi 
Adamant. 


(764) Angle and Radius Dresser 
The Form- Master 
Cor 177 M 


()r 


(765) Machine Tool Lighting 
Swivelier Work-Lite Units 
Reliar i PE VICE ( 


al tions 


(766) Heat Treating Furnaces 
Lindberg Furnaces For the 
Treatment of Aluminum and M 
sium. & Lindber rit 
pal 24 We 


Cal “ 
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F Machine Shut-Down Time 


by getting longer runs between grinds 


Certainly one of the biggest problems of all-out 
production is finding ways to prevent loss of machine 
time caused by frequent shut-downs to redress, re- 
grind or replace tools that wear too rapidly or fail 
too soon. If you could get ten minutes to several 
hours’ extra production time per day from each 
machine in your plant, wouldn't it make your pro- 
duction schedules easier to meet? 













Many busy war plants have found a way to do just 
that— by using the Carpenter Matched Set Method 
of tool steel selection. Because it provides a definite 
system for selecting the one steel that is best for 
each tool, this method helps to get tools that give 
uninterrupted production — that run longer between 
grinds. Given here are two actual production line 
examples of how it works 














onth Per Press 





ye Hours Per ™ 























cti P ress 
Press 63.8 More Produ bing operation on a PI 
Per Pres fast bla ; per hou! 
tive Hours Per Month apr THE JOB: ms 7.200 pieces I sabia 
42 More Produc ng re stainer OV ty sail nape Burrs after every ' ca pulling 
OB: Drawing», rethick. Rated caPOS™ THE eon 2 hi ars shut-down time 10° | 
= a rolled steel hour. necessitating 4°? "ng nent 
plain 950 pieces Pet 4, 000 pieces <i Atched to the 
of press, Oversize weat after te consume od ™ ON: Th e com R any ~ ter Matche? 
THE PROBLEM: ¢ tool with we THE S SOL TION S by the Cat pe ae 
replace ment hi h press was 10% n the stee >| int dic ni ; 
1 hour during wile hange !” tool stee!s } 1 Set Set Me thod ., time betweet 
c chan¢d atchea Ye n. :ncrease iocrease in 
UTION: A eG enter s* SU I 3 ee vag Q hours A dec ‘i 
THE SOL by Carp THE RE «e to 39-9 how apt month 
ais dicate a 4 hours -2 Q hours Pf ’ 
direcham { Tool Steel Selec tion tool lite om grinds from ce n time of 63.0 / 460 QOO piect 
Metho LTS: An increase 7 aoa A decrease press shut-a' we or ‘duction . 
T RESU eces per to© hous : An increas 
THE @6,000 ¥ * working.» SO per month 










SP 


u are interested in getting more output in your 


int, the Matched Set Method can help you. A 


juest on your company letterhead will bring you 
ptul information about it. Or for ‘‘on the spot’ | j ae, $3 


vice, your Carpenter representative will be glad 


ri her at TOOL STEELS 


The Carpenter Steel Co., 122 Bern St., Reading, Pa. 
INE, 1943 
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! WHEELS 
“dan do your work 
more accurately, fast- 
er and without appre- 
‘tiable wear. They are 





“most economical for 
_ sharpening cemented 

carbide and multi- 
- blade ‘tools, such as’ 
milling. cutters, 
brouches, ete. More- 
over, their sharp, free-. 
_ cutting | action: elimi- 
x nates lapping and the 
usua i semi- fin ish 


grinding operation. Ws Why waste time with old or worn Vises for Mi 





Adee Machines, Drill Presses, etc.? Producto Mod 
Machine Vises have certain features for extra 
strength and gripping power. Most wearing part 
are hardened for long wear and tear. 


#, 
x 


Screw-acting Vises—3 sizes—4!/,"", 6" and 9 

Cam Lock Production Vises—3 sizes—4", 5" and 
a 

Quick-Lok Vises for Drill Presses and Surfa 
Grinders 2 sizes—3" and 4". 





Large production schedule insures reasonab 
quick shipments. 


Ask for 8 page circular for full information. 


PRODUCT O 
MACHINE COMPANY 


eee Fa SAO Oe EOE See, ates Sere OL, leet a 940 HOUSATONIC AVE. BRIDGEPORT, CONN 


Ga Oe EASE Oy Be ae ere ek Bee Yes 3017 MEDBURY <p> DETROIT, MICH. 
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MULTIPLE-SPINDLE HYDRAULIC 
BACK SPOTFACING MACHINE 


ray 

1 HIS special multiple-spindle machine was 
designed and manufactured by Snyder to back 
spottace at one time the entire set of bolt holes 
on the flanges of evlinder barrels for aircraft en- 
vines. It has a production rate of 26 pieces or 
more per hour. 


lhe cylinder head assembly is loaded and clamp- 
ed manually in a horizontal position on a sliding 
fixture. Cutting tools run in plain nitrided steel 
bushings and are mounted on hydraulically 
actuated tool slides, which move away from the 
work to facilitate loading. 


After the part is located, the cutters are brought 
into correct working position. The multiple- 
spindle driving head is then manually advanced 
so that the drivers pass through the bolt holes 
and engage the cutting tools for spotfacing. The 
operator rotates the drivers manually to assure 
full engagement with the cutting tools. It is not 


necessary for him to touch the cutting tools. 
With the drivers and tools fully engaged. the 
Snvder machine is ready for its working eycle. 
This consists of rotating the tools under power 
and feeding the cylinder head against the cutters. 
When the full depth of cut has been reached, the 
tools dwell in the work momentarily for a smooth 
finish of the machined surface. The base of the 
machine contains coolant as well as hydraulic 
tank and piping. 


this special application of a multiple-spindle 
machine is another example of how Snyder en- 
vineering has helped manufacturers of aircraft. 
vun and tank parts to step up production and, 
nm many cases. to secure greater accuracy. For 
other examples, as well as details of standard 
Snyder machines which often accomplish the re- 
sults of special machines. write for the new 
Snvder book of machine tools, 


y N y D r R designers and builders of machinery 


TOOL & ENGINEERING CO. W/Z CL C/A MUNA 


3400 E. Lafayette Ave. e 


INE, 1943 
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MULTIPLE SPINDLE 
DRILL and TAP HEAD 


RETOOLING 





DOES ITS BIT FOR 
WAR PRODUCTION 





Sixteen-spindle Buhr Drilling, Counterbor 
ing, Facing and Reaming Head, designed 
for the left-hand head of a 2-way Machine 
Vertical adjustment. Two top spindles are 
accelerated to give three times the feed of 
the other spindles. Oil pump provides 
positive lubrication. 


BUHR MACHINE TOOL CO. 


ANN ARBOR MICHIGAN 


Specialists in Multiple Spindle Drilling. 
Boring, Reaming, and Tapping Equipment 



















Installation 





. . . 
Difficulties Disappear 
when 
+ 

Motor Driven Pumps THREADWELL DISTRIBUTOR! 

Are Used Personal attention to your Jers 7 Taps | 
Brown & Sharpe Motor Driven Pumps, both Threaciwell distributor een 
Rotary Geared and Centrifugal, are suited for Threadwell HIGH SPEED Tac wn be 
mounting in almost any convenient position on the dot on the f 
the machines they serve. Illustration shows ommercial around 
geared model installation—horizontal mounting. IBS They can also be identified by + 
Send for catalog listing complete line of Geared, - forman " 
Vane, Centrifugal and Motor Driven Pumps. 


Brown & Sharpe Mfg. Co., Providence, R.1., U.S.A. 


BROWN & SHARPE 
PUMPS 





“TAPS OF DISTINCTION” 
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MACHINE DOES THE WORK OF Tt 

















MAKE 
ONE CUT 


ON THIS rey 


SPINDLE 





...-AND 
ANOTHER 
CUT ON THIS 
SPINDLE 





















Double Spindle Machines available in the No. 2-20DS {above} Table 42" x 12" and the No. 1-14DS Table 32" x9 


THERE'S A KENT-OWENS REPRESENTATIVE NEAR YOU @ Manpower and machine-power do a double job... with 


BOS yN N NE y 
“sen SOR Ere Kent-Owens Double Spindle Milling Machines! 


( Machinery Corp. John J. Normoyle Co 
BUFFALO MONTREAI : 
W. Patterson F. F. Barber Machinery Co Lypical operations for these machines include: (1) Sawing ofr 
CHICAGO NEW ORLEANS : . a - 
i ceitceaiy i ncactt Gan tae Oo. splitting full circle bearings into two parts; (2) face milling two 
Bissell Inc 1 
xarallel surfaces or milling two parallel slots at the same time; 
DALLAS NEW YORK I 5 I 
amilton-Huster Wilson Brown Company (3) milling gear, cutter, spline and ratchet teeth... milling two 
ppccgcecaanses Besta PHILADELPHIA 
DAYTON Calco Machinery Company opposite teeth simultaneously 
‘ ger Machinery Co 
fierscneuceage PITTSBURGH Ss ’ 
gos Barney Machinery ¢ Thus, whenever the character of the work permits two cuts 
aberkorn - 
Machinery Co ROCHESTER at the same time on the same piece, or the handling of two 
AND RAPIDS F. W. Schiefer Machinery 
nh Moashen Company identical or different parts simultaneously, these machines will 
HOUSTON SAN FRANCISCO : ; 
H. Van Horn Co C. F. Bulotti Machinery Co practically double production Contact your nearest representa- 
nc SEATTLE , " T . 
Ww > us. -Owens Machine Company, do, O : 
ANAPOLIS Re tive or write us. Kent fac mpany, Toledo, Ohio 
s-Booth ST. LOUIS 


nery ( P 
< Blackman & Nuetzel 


ANSAS CITY Machinery Company 

in Machinery ¢ Clarke Equipment Co 

S ANGELES SYRACUSE CHL = 
( 


es & Davies | Ff 
nery Company 4 


n, Rickard, & TORONTO 

McCone F. F. Barber Machinery Co e e e 
MILWAUKEE WALKERVILLE 
Nohlbusch & Bissell F.F. Barber Machinery Co 


2 ELT TIE IE IE, BI SUES See 


Owens Machinery 























194 


CASE J643 
Salt block dies. 
Ampco 18. 


Used to form 
salt blocks. 


After 2 years on 


2-shift basis in 
excellent condition. 








2 Years hard service — 


“Still doing a good job” 


The corrosive action of salt—its abrasive effect on forming dies 
— the tremendous pressures needed in forming salt blocks — 
all combine to make ordinary salt block dies short-lived. But 
when one prominent manufacturer tried dies of Ampco Metal 
Grade 18, replacement problems were solved. “After two 
years on a 2-shift basis the dies were still satisfactory — good 
for many months of hard service,’’ reports this manufacturer. 


This experience has been oft repeated. Ampco Metal, that 
sturdy alloy of the aluminum bronze class, steps in and outper- 
forms ordinary bronzes — not only in salt block die service, but 
as parts for machine tools, aircraft, ordnance, and other equip- 
ment. Ampco Metal stands up against wear, fatigue, and abuse. 


Investigate this amazing bronze which delivers performance 
that is a credit to your selection. Ask for ‘File 41 — Engineer- 
ing Data Sheets.’ Write today. 


AMPCO METAL, INC. 


DEPARTMENT TE-6 MILWAUKEE, WISCONSIN 


AMPCD . 
METAL _;,. 


ee ee ee, ee oe ee, ee ec ee 
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Save Time and Labor for 


es. 


Ss - * ey 
7 


STANDARDIZED "Q-D SIZES”’ 
AT NO INCREASE IN PRICE 


Machinery Manufacturers 


QUICK AND EASY TO INSTALL=~OR REMOVE 


...in minutes, instead of hours! 


NOW, machinery manufacturers can enjoy the many 
advantages of Q-D Sheaves and add sales appeal to 
their product without increasing their costs—in fact, 
in many instances, effect substantial savings. 

[he speed with which Pyott Q-D Sheaves can be 
assembled for test runs—and disassembled for ship- 
ment is of tremendous importance. And, as the hub 
may be left on the shaft, the user is assured of an 
accurate pre-aligned V- Drive. 

Other advantages from the user’s standpoint in- 
clude: a positive fit on shaft; no weave or wobble; 
quick changes of sheaves for seasonal needs for dif- 
ferent speeds without requiring a variable speed mo- 
tor; no battered motor bearings or damaged sheaves 
as the result of mounting or dismounting operations. 

\e No change in engineering is necessary 
Ps to switch from standard sheaves and busb- 
coe ings to Pyott Q-D Sheaves—and you pay 


<0 nO premium fe r standardized "Q-D sizes.” 


PwoOoOrt 


FOUNDRY & MACHINE CO. 


328 North Sangamon Street, Chicago, Illinois 


PROCKETS, GEARS, PULLEYS, SHEAVES 
AST IRON AND SEMI-STEEL FOUNDRY WORK 


UNE, 1943 


Simple as A-B-C 


Slip split hub on shaft in line with keyway. 
Tighten clamping <ap screw which anchors 
hub immovably to shaft. 


Slip sheave on tapered hub in line with bolt 
holes. Insert pull-up bolts and tighten, which 
provides a tapered friction drive assembly and 
a positive press fit on shaft. 


To remove, unscrew pull-up bolts and insert 
two in tapped hoies in rim of sheave. Turn 
down and the bolts pressing against hub act 
as jack screws, loosen the sheave until it can 


be slipped off. 


C 





es 





—_— HAWN D AND >A — ~ 
(Concluded from page 194) they have a habit of keeping their word 

do the Finns want?’ Just what you and and if Messrs. Roosevelt and Chur 
I want, and what our boys are fighting ill, through the proper agents 
for national integrity and security convince the Finns that their nationa 
of home | he Keds threatened that alvation rested, with the Allied Natior 
when they invaded Finland. Knowing well, they're not that stubborn tl 
the fact I'm not exactly blaming the they won't see daylight throug! a ladde 
Red the were just out to stvmie \nd then, with the north clear' 
Hitler it then, there are few of that might e a military secret 
us who vty the Finns for defending the charted courses to the secon 
themselves tront(s) blazoned ill over the 

\ while back, it seemed as if the Reds papers and which Hitler ain’t supposed 
would be enable to a truce with to know anything about. As for me 
Finland, but it seems that they’re stub want our boys to take the safest road 
born, too. (At least, Hitler thinks so) to Berlin, and that road is the land way 
But, if the Reds could be induced to re not the sea way. And that’s all for now 
spect Finnish territorial rights and this line using up my space to the 


EVERY MAN COUNTS FOR MORE 
USING SKILSAW TOOLS 


7. SPEEDS 


eee builds Shids 
Cradles Qu 


Wicker; iA 


Your jobisn’tdone these on every 
SKILSAW 


rooms, you'll speed uncrating, 


With 


in your receiving 


sawing job. 
days unless your products get 
. » Safe 
and fast! That's w hy you need 
SKILSAW now to speed up 


where they're needed . 
too, and salv age crating lumber 
for your own use. Ask your 
distributor to demonstrate 
SKILSAW today! 


sawing... to build better crates 


for parts, sub-assemblies and 
heavy machinery quicker... to 
; Yq SKILSAW, INC., 5051 Elston Ave., Chicago 
New York * Boston + Buffalo + Philadelphia + Cleveland + Detroit 
Indianapolis + St. Louis + Kansas City + Atlanta + New Orleans 
Dallas + Los Angeles * Oakland + Portland + Seattle + Toronto,Canada 


save time cutting lumber for 
skids and special cradles for 
ocean shipment of engines, 
wings and gasoline tanks. 
SKILSAW is light, com- 
pact, powerful... easy to use 


SKILSAW== TOOLS 


* MAKE AMERICAS HANDS MORE PRODUCTIVE * 


| Arm 
Skilsaw Radic 
Speeds “Gang-Cutting” 


e You can saw. crating 


' 
\ 
| 
| 
| 
ck y 
er 
\ 
| 
| 
| 
| 
| 


i 
wood to uniform ap = 
and lengths for pr wee 
cating beres, * cr 
cradles and skids. 
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PRODUCTION CITATION 


KAY NIA 


* 


AMERICAN BRASS COMPANY 
Kenosha, Wisconsin 
AMERICAN ELECTRIC FURNACE 
Boston, Massachusetts 
AMERICAN LOCOMOTIVE COMmPaA 
Railway Steel Spring Divisior 
Latrobe, Pennsylvania 
AMPCO METALS, INCORPORATE 
ilwaukee, Wisconsin 
THE AVIATION CORPORATION 
Republic Aircraft-Products Division 
Detroit, Michigan 
BARDWELL & McALLISTER, INCORPORATED 
Hollywood, California 
BORG-WARNER CORPORATION 
Rockford Drilling Machine Division 
Rockford, Illinois 


BRASS FOUNDRY COMPANY 
Peoria, Illinois 


BRONSON REEL COMPANY 
Bronson, Michigan 
CENTURY METALCRAFT CORPORATION 
Los Angeles, California 
CHICAGO SCREW MACHINE COMPANY 
Chicago, Ill 
CONSOLIDATED PACKAGING MACHINERY 
CORP 
Buffalo, New York 
DEFIANCE MACHINE WORKS 
Defiance, Ohio 
DRIVER-HARRIS COMPANY 
Harrison, New Jersey 


ECLIPSE COUNTERBORE COMPANY 
Detroit & Ferndale, Michigan 


GEAR GRINDING MACHINE COMPANY 
Detroit, Michigan 


GENERAL MOTORS CORPORATION 
Fisher Memphis Aircraft Division, 
Memphis, Tennessee 
HARLEY-DAVIDSON MOTOR COMPANY 
Milwaukee, Wisconsin 
LINDBERG STEEL TREATING COMPANY, INC 
Chicago, Illinois 
THE MAHONING VALLEY STEEL COMPANY 
Niles, Ohio 


MALLEABLE IRON RANGE COMPANY 
Beaver Dam, Wisconsin 


MINNEAPOLIS-MOLINE POWER IMPLEMENT 


Como Ordnance Plant, 
Minneapolis, Minnesota 
NATIONAL ENAMELING & STAMPING CO 
Granite City, Illinois 
NATIONAL PRESSURE COOKER COMPANY 
Eau Claire, Wisconsin 
THE OHIO TUBULAR PRODUCTS COMPANY 
London, Ohio 
D. W. ONAN & SONS 
Minneapolis, Minn 
REPUBLIC DRILL & TOOL COMPANY 
hicago, Illinois 
RHEEM MANUFACTURING COMPANY 
Chicago, Illinois 


ROGERS PATTERN & FOUNDRY COMPANY 
Los Angeles, California 
SHAKESPEARE COMPANY 
Kalamazoo, Michigan 
STANDARD STEEL SPRING COMPANY 
Coraopolis, Pennsylvania 


UNITED STATES CATHETER & INSTRUMENT 


COMPANY 
Glen Falls, New York 


THE UNITED STATES METALS REFININ 
COMPANY 
Carteret, New Jersey 


UNIVERSAL ENGINEERING CORPORATION 
Cedor Rapids, lowa 
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A FORGING HAMMER TENDS TO DESTROY ITSELF 
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hether you operate one or a dozen ham- 

mers ... whether they are 2500 Ibs. or 
25,000 Ibs. falling weight . . . proper mainte- 
nance will do much to lengthen their produc- 
tive life... and to insure accurate, close-to- 
finish forgings. There are some valuable sug- 
gestions applicable to any make of hammer 
in Chambersburg's Model “E"” Steam Drop 
Hammer Maintenance Book. A copy will be 
mailed on request. 


CHAMBERSBURG ENGINEERING CO. 
CHAMBERSBURG . , . . PENNA. 


CHAMBERSBURG 


HAMMERS CECOSTAMPS .. PRESSES 


iE, 1943 
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ABOVE: Wales Type “CA” Hole Punching Unit moved 
maximum distance forward on built-in adjustable adapter. 


te 
Cette 





ABOVE: Showing unit centered by lining up front of holder 
flush with adapter plate. 

BELOW: Unit moved maximum distance back. Note sim- 
plicity of locating by measuring with scale. 
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Announcing the \\aw 
WALES Type “ic” 


HOLE PUNCHING UNI7s 
with Adjustable 
Front to Back Adapte: 
FOR STAGGERED HOLEs 


5 NEW FEATURES 


1 May be located on standard rails betweer 


® present units wherever required 


2 Die height and shut height same 4 De 
a"C" Units. 


Standard punches, dies 
® guides are used. 


4 ¥4"' adjustment front or back of cent 
* 


and st pine 


Ss Special adapters made to suit any 


B ment. 


"There's Always Something New 


2) 


Line.” Write for Catalog CA 


WALES - STRIPPIT CORP. 


(Formerly The Strippit Corporation) 


North Tonawanda, N. Y 
GEORGE F. WALES, President 


Specialists in Punching and Notching Equipm 


BELOW: Showing Wales Type "CA" and "'C" Hole Punch 

ing Units in set-up on press brake rail. Center unit (Typé 

"CA") with built-in adjustable adapter punches holes for 

ward or backward of the straight line pattern produced 
by the other four Type "CC" Units. 
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MMITTEEMEN APPEARING IN ABOVE CHART 
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AN 


ADDRESSES OF OFFICERS 
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DIRECTORS AND NATIONAL CO 
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initiation fee is five dollars Dues eight dollar 
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senior grade membership ond five dollars per yeor for junior grede mem- 


MONTREAL 
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@For application bianks and information pertaining to membership in the 
American Society of Tool Engineers, address the Secretary's office, 2567 
Telephone: TY 50145. 


W. Grand Boulevard, Detroit, Michigan 
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Announcing the Ney 
WALES Type “1.0” 


HOLE PUNCHING UNI‘Ts 
with Adjustable 
Front to Back Adapter 
FOR STAGGERED HOLEs 


5 NEW FEATURES 


1 May be located on standard rails between 


® present units wherever required. 








2 Die height and shut height same as Type 


aC" Units. 


3 Standard punches, dies and st 


® guides are used. 


ABOVE: Wales Type “CA” Hole Punching Unit moved 
maximum distance forward on built-in adjustable adapter. 


‘ 
ttte(e = 
“ 
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‘ 
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4 ¥"" adjustment front or back of center line 
« 


— 
a 
= 
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Special adapters made to suit any require 
®ment. 
"There's Always Something New in the Wale 
Line."’ Write for Catalog CA 


WALES - STRIPPIT CORP. 


{Formerly The Strippit Corporation) 


North Tonawanda, N. Y. 
GEORGE F. WALES, President 


Specialists in Punching and Notching Equipment 








BELOW: Showing Wales Type "CA" and "'C" Hole Punch 

ing Units in set-up on press brake rail. Center unit (Typ« 

"CA" ) with built-in adjustable adapter punches holes for- 

ward or backward of the straight line pattern produced 
by the other four Type "C" Units. 


ABOVE: Showing unit centered by lining up front of holder 


flush with adapter plate. 
BELOW: Unit moved maximum distance back. Note sim- 


plicity of locating by measuring with scale. 


Pe, 


"a 


\' 


AA 
Attatt 
badth a 

mri {dit 

bees te et 
- | 

N 


made 
oA | 
LAB 
Tr 
AALLLLY 
ANAL 
Wt 
we 
Lahde 
Vee 


i 
‘ 
: 


thet 
aaeee 


“a 
} 
“ a 
a BLS 
= 





198 THE TOOL ENGINEER 





AMERICAN SOCIETY OF TOOL ENGINEERS 


2567 W. GRAND BOULEVARD 
DETROIT, MICHIGAN 























ADDRESSES OF OFFICERS, DIRECTORS AND NATIONAL COMMITTEEMEN APPEARING IN ABOVE CHART 


E cC.—4508 
Washington 
OBERT C.—i702 W 
South Bend ind 
H, WALTER ; 
nertor Wash 
ILLIAM F.—29 Bancroft 
ieg Calif troit, Mict 
ELLIS, RAY 
nectady, N 
ERICSON 
Drive Wor 
ERNEST, € 
Bidg ), Sohe 
EYSTER, DANIEL 
nore, Milwa é 
FIDLER 


Burlington Pi DIEHL 
D. ¢ ( 

Was? _ AR 
DOUGLAS, ROBERT B.— Ua 
Car & Foundry ( Propeller 
Montreal, Qu 
EATON, F 


Fred J 
Bidg. 56, Room ¢ 


Elect 


Schenec 


General 


tady 


adia 
Latay Div 
nada 


w 26 Penrose Ave 


FREDERICK 
Ave 
GEDDES, J. W 


rett 
ett 


Cin 


Ma 
JOHN 


In Eve 
GILCHRIST 
Dr Colli 
GILLETTE 
Springfield, Vt 

GREER E 
Hamilt ' 

GRIFFITHS E ‘ Westingh 
Electric & Mfg. Time Study and 
Methods, East P irgh, Penna 

HAGER, RICHAF Duval D 
Dallas, Tex 

HAUCK HARE 
St New Brits 

HAW KEY G 
Cleveland, 0 

HOEFER, ROY 
Bive Chicag 

HOGAN JOHN J 
Ce Yonkers, N. Y 


R — 


HOLLAND, |. F att & Whit OTTER ADRIAN L 
Div Niles-Beme j T 1 Engineers 
Hartford, ( sive Detroit, Mich 

HOPWOOD J { 7 


American S« 
2567 W Grand 
monwealth Ave 
Indianapolis, ind Alexandria, Va 
JARVIS. F_.G 160 V un J est 2ICHARDS, HENRY J 
Village, Los Angeles ! Supe Piant, G 
JASPER, KENNETH (¢ 4 Ma 
Ave L y ROESSEL, MILTON LI 
JOHNSON EARL V ers ) ine hester N y 
Road, Dayton, OF oss. M. M N. Bluff 
KASSEBOHM, WALT Ka 
Way. Berkeley YLANDER, ANDREW E € 
INDEGREN, ¢ Put hing ¢ ; _ 
Mas 3ivd Detroit t 
AS CECIL E t ) H. WILSON 
te N.Y N. J 
STANLEY = 


Everett 


“ ad haroger Everett 


uisville A 


Biltmore 
Wichita 


Bran 
Grand 


STEINER, GODFF 
Road. W Ay f t 

MARVIN THOMAS ( [ tive 
Sout Gate ( Elmira. N. Y 

McMONAGLE THOMAS, JOHN ‘ Wwe 
Ave Y jor Elect & Mfg > oO 

MILLEF ville 
St THOMAS 

Bida 


k ‘ 
MARTINDEL Hamlet 


side Ave., 
tinghouse 
Box #60 


Ky 

t KENNETH F 

MITCHEL Harttord 

Syracuse T ‘ J 

MORRIS t v Calif 

Hartford WEARN E 

NORMAN ALAN F t Ont., ¢ 

River Canard. Ont WEBER. LOUIS 

ISWALD. WILLIAM N t cinnati, Ohi 

st Dallas, Tex HURACE R 702 
WILLIAM t ashir n Avy South Bend, Ind 

TO W Rd 

Mich 

E Ss 

Akron 

OHN 


iversity 


Pilgrim 
0 Goodyear Air 
Onie 
Prof. of Ind 
Columbus 


Eng 
Oni 


CHAPTER CHAIRMEN AND SECRETARIES — 1943 - 1944 
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@For application blanks and information pertaining to membership in the 
American Society of Tool Engineers, address the Secretary's office, 2567 
W. Grand Boulevard, Detroit, Michigan. Telephone: TY 50145. 
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Ross, Chmn.; William 
See 412 S. Clifton 
Harry Ss Taylor, 
McCoy, Sec 906 


Norman Chma.; 


hmn 


go & Wager 
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Akron. Mr. F. O. Hoagland, master bers and guests attended the May 
mechanic of the Pratt & Whitney Com meeting held at the Hotel Sherwood 
pany, was the principal speaker at the The technical part of the meeting 
May 18th meeting held at the Hotel featured talks by Mr. J. W. Quick and 
Akron. Mr. Hoagland spoke on the Mr. Ivan Kessler of R. C. A. Mfg. Ce 
subject of Jig Boring and some of the Mr. Kessler presented an analytical 
problen connected therewith discussion of the subject “Machinery 
and Employment He also introduced 
Binghamton. Over one hundred mem J. W. Quig, manufacturing methods 





What Causes Increased Production? 





@ The fastest machine in the line does not determine the 
production rate—but, if faster machines are not placed 
in the production line, the rate never can rise. 

Replacement of the slowest machine with one which 
performs more rapidly will permit the whole line to pro- 
duce faster. 

The HF64 hydraulic, rail feed, straight line drilling ma- 
chine is one of many machines designed by Moline Tool 
Company to help in boosting production rates. This 
machine will drive sixteen %4-inch drills, or thirty-two %- 
inch drills in low carbon steel, or an equivalent load in 
other materials. 


Write for Bulletin—Form 111430 


MOLINE TOOL COMPARY 


MOLINE, ILLINOIS Cable Address: "Holehog" Moline ESTABLISHED 1901 











Bridgeport (Fairfield ( 
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4 Pe 


Soe: WHERE 


YOU NEED 

Sitcom LIGHT COLOR 

= 8 AND GOOD 
CUTTING QUALITY! 


UGH it is scientifically recog- 
ed that “dark color” sulphur- 
tting oils are superior to “light 
sils for the tougher metal cut- 
erations, there are some classes 
hining for which transparent 
; fluids may be used with satis- 
y performance. Stuart's ‘“SUPER- 
the leading example of 
olor” transparent sulphurized 


1 oil, offers many unique and 
é, ~ 
Stuart pil ~ 


Engineering 
With every Ai 


For All Cutting Fluid Problems 


D. A. STUART OIL CO. 
Chicago, U.S.A. e LIMITED * Est. 1865 


Worehouses in All Principal Metal Working Centers 


sive advantages. Order a trial 


n and be convinced. 











Boyar-Schultz SCREW MACHINE TOOLS 
For SPEED 

ACCURACY 

STRENGTH 


MODEL D 
TING TOOL HOLDER 


MODEL A 
FOR TURNING 


Boyar-Schultz Screw Machine Tools were de- 
signed after thorough study of the heavy de- 
mands now made upon screw machines. 


Improved design, expert workmanship and 
the finest materials obtainable, are combined 
n making tools that can be depended upon to 
bring out the full production possibilities of 
which the modern screw machine is capable. 


WRITE FOR LITERATURE 
BOYAR-SCHULTZ CORPORATION 


16-G WALNUT ST. CHICAGO, ILL. 











JUNE, 1943 


Flexible Abrasive Belt reaches 
spots a snagging wheel cannot 
touch on this casting 


@ Greatly increased produc- 
tion over hand-filing, no dis- 
coloring, no flowing, when 
wet-belt finishing is used on 
this plastic glove form 


PORTER-CABLE 


Wet-Dry helt SURFACER 


Jumps production, even with semi-skilled workers 


@ With its fast cutting, flexible 


abrasive belt changeable to 


y, this amazingly adaptable abrasive belt 
surfacer makes b g time-savings 


various sizes in a jiff 


on finishing irregular contours 
curved surfaces, recesses, and hard-to get-at places. 

Backed by a suitably shaped platen, the belt can surface iden- 
tical parts by repeat operations on an efficient productien-line 
basis. With a true-flat platen, plane surfaces can be finished 
accurately Combination permit surfacing flats and 
curves at the same time on one machine 


On hard or soft metals, stainless steel 
wood, compositions, hard rubber, plastics— 
the Porter-Cable Wet-Dry Belt Surfacer can 
be used speedily and safely by newly trained 
operators, When the belt runs WET. with 
optional water-system attached, all possibility 
of warping, discoloration, dust, or flashing 
s eliminated 

Heres a modern, low- 
cost method to increase 
out-put and relieve produc- 
tion jams on many different 
machine tools. Look into it 
—ask for the new booklet 
Porter-Cable Wet-Dry Belt 
Surfacing,” 
applications 


showing many 


PORTER-CABLE MACHINE CO. 


1610-6 WN. Salina St Syracuse, N. Y 


a a a a a a a a a a a a a a 


¥ ¥ ¥ 











\ recent Buflalo meeting 
incoming and outgoing « 
the chapter. Im the pict 
row lett to right, are J 
smith, F.R. Wilson. F.S.S\ 
W. J. Gamble. Otto W int 
lavlor. F. Se Viet O7* il 
Kirchgessner second roy 
right are H. Richardsor 
Reep. a. €. Siegel H Kh 
Clyde Lueas. A. Christense: 
Keller. ( Leavy \ Not! 
Davman. 

t 


Columbus. M 


Dallas (North Texa 


Your grinding problems can be minimized 
gq , by using the proper DIAMOND EMERY 
AS WHEEL DRESSER. Make sure that you are 

using the right DIAMOND TOOLS in all 
(DS grinding departments, especially when per- 
= forming the more difficult jobs, such as Form- 
it. Grinding, Thread and Gage Grinding. 





Dayton 


varz 
WZ Let us know what your particular problem 
is so that we may supply you with the correct Sars” ‘tin 


DIAMOND TOOLS. Our large stock permits I~ 
a. 


— 
/ immediate delivery on all types of DIA- Le 
MOND EMERY WHEEL DRESSERS. 


FPF. F.GILMORE & CO. 


285 Columbus Ave., Boston, Mass. 
2834 East Grand Bivd. 
Detroit, Michigan 


Decatur. Ab 
abt 


ill speaker il Ss meeting 
(Continued on page 204) 
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MOT 5 GIVE SPEEDY, 
eeerined enn, | TROUBLE-FREE OPERATION 


2% op 


No Elaborate Setting Up Reduce ‘absenteeism’ for your ma- 
est Diatform a ste for te 


chines by equipping them with Gusher 
Coolant Pumps. Sturdy vertical shaft 


— double suction intake and built-in 


Anyone Can Operate 
places st g 


: platfe 
r Pulis dow wre har ‘' 
¥ intil tone device sounds ta and trouble-free. Split-second control 


gives you copious flow of coolant, 


motor make ‘‘Gushers" dependable 


when you want it—where you want it. 





Write for data and specifications. 


This is an internal discharge type. 
No outside piping necessary. 
IMMEDIATE DELIVERY. Write for Circular 


P. A. STURTEVANT CO. THE RUTHMAN MACHINERY CO. 


ADDISON ILLINOIS 1815 READING ROAD CINCINNATI, OHIO 
LARGEST EXCLUSIVE BUILDERS OF COOLANT PUMPS 














EVERY AMERICAN TOOL HOLDER HOLDS 


3» 4 


BIT SIZES POSITIONS 


Each of the four sizes of American Tool Holders will hold three sizes of bits 
in four positions. This range meets all requirements of tool room lathes on 
light, precision cuts. American Holders have a wide, positive grip which 
prevents tool breakage and enhances the accuracy of the lathe itself. The 
line drawing illustrates the four positions—all available in a few seconds by 
loosening and tightening a single bolt. 





Please send complete information on the four standard 
sizes of American Tool Holders 


sa NAME TITLE. 


COMPANY 
STREET 
CITY. 


E D WA R 'p) BL A "4 E 4 re) M PA N y BLAKE TAP eng 00. HL PORTABLE DUST COLLEC- 


MAIL THE COUPON TODAY 














’ TORS — AMERIGAN TOOL HOLDERS — BLACK DIAMPND PRE- 
4 COMMONWEALTH AVE., NEWTON CENTRE, MASS. CISION DRILL GRINDERS—L & D HIGH SPEED DRILL PRESSES 


NE, 1943 
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Fond du Lac 


TAMALOY 
DIAMOND HONES 


0 


2) 


4 





Tools easily honed—kept highly polished— 
before each shift or with tool in machine— 
cuts down on carbide-tool grinding. 


Keeping tools sharp saves set-up time in 
changing to new tools, speeds machine output 
and reduces work spoilage. 


Tamaloy Hones are long-lasting. Diamonds 
set in tungsten carbide resist wear. Carbide 
matrix prevents diamonds from falling out 
when rubbed against hard surface or edge. 


Supplied in three grades — rough, medium 
and fine or 100, 150 and 200 grit. 


Ask for prices and other details 


a 


Grand Rapids (Western M 


armel! 


Hamilton 


Hartford 


(Continued on page 206) 
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DON BBU-1240 WO 
Precision Lathe 


$ quality [2 in ] bearing toc oor athe is Built f 
precision wor nd wi retain its accuracy under long and 
r usage t has extra collet capacity (ft | ound the 
' n Dall or rolier Dearings obtainable, an improved 
Ivy-cuty Joudie wali apron with powe ss feed: full 
k change gears and full bowl headstock Its improved 
eldon 4-speed V-belt lever-clutch operated underneath 
r drive is entirely enclosed in the pedestal leg and has 
nti-friction bearings if is so designed that spir 
perate thru a standard lI-piece bed This bed 
raced with heavy ross girts and has hand s 
2 V-ways and 2 fiat ways 
nterested in 10 1l"' and 12" quality 
the SHELDON 


SHELDON MACHINE COMPANY, INC. 
4252 N. Knox Ave Chicago, U.S. A 


athes De sure to § 








* Drilling °* Grinding ° Slotting 
* Jig Boring ° Milling ° Planing 





a 
q 





Pertect indexing is done by this machine attachment — even 
he hands of unskilled operators. Adaptable to milling, drill- 
"g, grinding, planing, slotting, and jig boring operations, 

the “SUPER-SPACER" is pictured above with standard equip- 
ent of mask plates, reversible jaw, self-centering chuck, and 
ding handle chuck wrench. 


WRITE FOR COMPLETE INFORMATION 








THE HARTFORD SPECIAL MACHINERY CO. 
. HARTFORD, CONN. 


JNE, 1943 





BIG GUNS 
FOR DRILLING HOLES 


They’r n or a Gen 
eral Grant. but building 3s for the manufacture 
of gun and tar part r any other precision metal 
part it pays to use Universal Drill Bushings. Because 
of their straig} rfinished bores, Uni 
versal Bushings save tool wear longer and assure 
accuracy. Write 


UNIVERSAL ENGINEERING CO. 


ee ee ee ee 


and Production Tools 


NEW—* Pages of Maintenance 


Electrical Maintenance Equ pment including Commstones, 
Undercutters, Mica Saws. Also includes Rotary Files and 
Burs, Screw Slotting Saws and Safety Equipment 

Write for a copy of this No. 24 Catalog. 


THE MARTINDALE ELECTRIC CO. 
1421 HIRD AVE. CLEVELAND, OHIO 
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Kansas City 


Milwa ixee 





STANDARD 


DIE SETS and ACCESSORIES 
SEMI-STEEL ALL STEEL 





reririgee tpicpitnertii mn tundarnd 


Precision Die Sets Seeciai Die Sets °* DOcwel Pins 
Springs . Secket-Head@ Set Screws 
Cap Screws 
Stee! Bolster, Stripper and Pressure Plates 
Made te order any siteape any size 


Write for Cataiog 


DETROIT DIE SET CORP. 


2895 W. GRAND BLVD. DETROIT, Mich. 


Sales and Service Representatives in NEW YORK @» BUFFALO 
INDIANAPOLIS « DAYTON «© WINNEAPOUIS »& TOLEDO 
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More Cuts per Minute rae 
. Less Cost per Month ay 





SS 


ASCE. curtinc roous 





«al " 
Fi aa | ne hs ucecessfully serve you yet small 
~ 
te vidiincalh tint persona! attention to your needs 
x= * 
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eeprec Core., WARREN, ie 
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u Adiustahl tc Ditferean 
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>. CERR ALLOY - Piameter 
r* 
SAVE TIME and CUT costs . 0 
Yr. ts Od i ANN SH 
Th 
traingh+ +a 
* “al ha wc re ke’ 
REPRESENTATIVES AND DISTRIBUTOR 
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MINNEAPE MINN. Northern Machir 7 5 “ 
MOLIN iL Stertir Produc ( tf 
MONTREA CAN Domini Merchan ut 
NE ORLEAN i Met G eoc Corporat _ - . —_ 
: Lou! Meta! Geods Corporatic HE READ TOOL Cc OMP AN’ 
eo ~ co IDAWICTAW AY 
~ERRO DE PASCO COPPER CORPORATION 
BRIDGFEFPOR CONA 
WALL STREET NEW YORK. WN. Y 
: 
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STANDARD 


DIE SETS and ACCESSORIES 
SEMI-STEEL 





If today’s shortages are affecting your output, write 
We are 


... perhaps we can help 


us regarding your problem. rendering 


helpful service to others 


you, too. Prompt shipment on standard die sets. 


Precision Die Sets ° Special Die Sets ° 
Springs ¥ Socket-Head Set Screws 
Cap Screws 
Steel Bolster, Stripper and Pressure Plates 
Made to order ... any shape... any size 


Write for Catalog 








Milwaukee 


\f 


ALL STEEL 


New Haven 


Dowel Pins 


Philadelphia 


DETROIT DIE SET CORP. 


2895 W. GRAND BLVD. 


DETROIT, MICH. 


Sales and Service Representatives in NEW YORK @ BUFFALO 


INDIANAPOLIS ¢ DAYTON ¢ MINNEAPOLIS e 
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A Few of the Concerns We Serve 
egie-lilinois Steel Co.—Liberty Aircraft Corp.—The Defiance 
w Machine Products Co.—Pratt & Whitney—Ford Motor Com- 
ny—American Locomotive Co.—International Harvester Co.— 
oklyn Navy Yard—American Rolling Mills—Bendix Radio 
o.—Brewer Dry Dock Ce ee Roller Bearing Co.—Willys 

erland—The Superheater Co.—R.C.A. Mfg. Co 


Y production too can be stepped-up by installing LIMA Gear- 
shift Drives to your equipment ire or write for address of 
a Engineering Service nearest you 


* Buy War Bonds for Quick Victory * 
a> 
Pg Large enough to successfully serve you, yet small 


enough to give personal attention to your needs. 
“rw "© LIMA ELECTRIC MOTOR °° OS." 


ain < 448 FINDLAY ROAD 


POLISHING LATHES 


U.S. A. 


VERTICAL TOTALLY-ENCLOSED 


9 ge “> 


cas Ee PNW YOI YF 
In War, as in Peace... a' 
Ye 


CERRO ALLOYS 


t SAVE TIME and CUT COSTS! = 
Yi retfpsypdrrdi\ ixti\eo Ad aN 


CERROMATRIX (Melting Temp. 250° F.) For securing punch 
nd die parts, anchoring machine parts without expensive drive 


h run forming dies and other metal-working applica- 


SERROBEND (Melting Temp. 158° F.) Used as a filler in 
bending thin-walled tubing to small radii. Easily removed in 
ng water. Also used for aircraft assembly jigs, templates 


forming dies and other purposes. 


SERROSAFE (Melting Temp. 190° F.) Used to accurately 
of-cast cavities such as molds, gun chambers, forging dies 
and for many similar applications. 


REPRESENTATIVES AND DISTRIBUTORS 


ANSONIA, CONN., Jackson Associates 
BOSTON, MASS., Jackson Associates 
PHILADELPHIA, PA Castaloy Metal Sales Company 
Belmont Smeiting & Refining Works 
ILL., Sterling Products Co., Inc 
Die Supply Co 
. Metal Goods Corporation 
Castaloy Metal Sales Company 
HOUSTON, TEX Metal Goods Corporation 
KANSAS CITY, MO., Metal Goods Corporation. 
LONDON, ENG., Mining & Chemical Products, Ltd 
LOS ANGELES, CAL., Castatoy Metal Sales Company 
MILWAUKEE, WISC., Harry C. Kettelson, Inc 
MINNEAPOLIS, MINN., Northern Machinery & Supply C« 
MOLINE. ILL., Sterling Products Co., Inc 
MONTREAL, CAN., Dominion Merchants, Ltd 
NEW ORLEANS, LA., Metal Goods Corporation 
ST. LOUIS, MO., Metal Goods Corporation 


CERRO DE PASCO COPPER CORPORATION 
40 WALL STREET NEW YORK, N. Y. 


“1 More Cuts per Minute / 


» 2 
2 
B) 


i OF * 


ox --34/ Less Cost per Month Gee 


Eo 


A.C.E. CUTTING TOOLS 


e A.C.E.'s long-wearing cutting tools are 
the result of careful study of customers’ 
cutting needs and expert workmon- 
ship. Each tool is given complete and 
thorough inspection at all stages by an 
inspection department organized as o 
separate unit. This has resulted in a 


minimum of rejects 


Making Special Cutting Tools (we make 
none for stock) it has been difficult 
ot times to keep up with the ever 
reasing demand for tools of our 
slity. However, modern methods 
and long experience have enabled us 
andie the many set-ups required 
almost mass production speed 
nd us your urgent inquires on 


r nd work—we will send estimates 





promptly. lustrated bulletin on request 


Certain territories open for representa- 
tion by Active Agents 


AMERICAN CUTTER & ENG. CORP 


- . 31751 Mound Road + Warren, Michigen 


- CORP., wanen, LITER 


AND ENGINEERING ARTA 


SPECIALIZING IN HIGH SPEED CUTTING TOOLS TO rou PRINTS 








~< A 











Adjustable for Different 
Diameters 


This 
straight tail 
grinder dog 


is especially desirable for use on cylindrical grind- 
ers of various makes, comes in four sizes and thus 
will accommodate any diameter from !/g inch to 
6 inches. There is but one screw to be operated 
and work can be handled as quickly as with any 


single screw dog. They have brass faces and 
brass-tipped set screws. 


WRITE FOR CATALOG E-42 


THE READY TOOL COMPANY 


585 IRANISTAN AVE. 
BRIDGEPORT CONN. 








NE, 1943 











Pittsburgh 


eal Providence. e little Rl 





‘ i t ‘ 
Mr lent ot eld its May 24 meeting at Howard 
‘ ‘ M Hlar lohnson’s restaurant. The coftee speal s 
ingtor mperature er was Mr. A. J, Zino, Jr., of E, 1 
Retrive tier ' . | P Mir rioughtor & Co M Zin spoke 
° Harr ' renefats Cutting | Cor sition at ‘ 
tall ) reez runctio ( ( 
i en t time Inc rl yroegrar i t S 
t e certall eeting wasa Na film on submarines 
t er ef ( i tal Publ : it ns 
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) M Prod Rochester. Fight embers and guests 
( n led a ttencde tl M - meeting whicl 
é Va t igal re Loot \ 
; ¢ 
{ 


Rockford. 


and you can ; 
ride ‘em hard St. Louis. M 





San Francisco 








a machine tool spindle, you're doing é eer s Club 
a PR that controls in a large measure the accuracy of the 
work " t out 
$i | K ting € as \ M 
tt page € bee c ka I ( 
s a PREC ON era A ‘ 
i k sure tha ca rtaces are a . ‘ 
V4 . 
a r wre ing t € gf y and 
a A i plague t € 
AMERICAN STANDARD TYPE A-1 
MAKE SURE EVERY OPERATOR, EVERY TIME, DOES THIS: 
3 Carefully wipes clean all bearing 4. NEVER force a chuck into posi- 
surtaces with a soft clean cloth tion. If ic doesn’t “go” smoothly, t 
2. Wekes the few extra eoconds © something is wrong Af 
bring chuck onto spindle slowly We are anx s to help y t only to , 
and carefully sacuce the eusentis a omen tien alee . 
3 ‘ t ake sure that eve Z . = 
« Tightens all bolts progressive- ficleatn Wee ° hd { 
ly first a few turns on one, then a ~ £ s sement a f ~ 
few turns on the next, all all are k -Check a The 
vail yemaly ught Cushman Chuck ¢ pa Ha Conan. . 
- \\ 
2! ; 
= — 
LONG TAPER KEY DRIVE TYPE £ 
These small cards can be 
£ ” operat 4 ‘ ‘ 
on bu n bow T J 
help save tim wok 
and 


Seattle. /uril 


CUSHMA Spo oe 


A World Standard for PRECISION 





a 
a3 
4 


: 
a 


Set ele ert le tne ae acca ins <a. 
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HAMMERS 
MALLETS 


iled Rawhide faces strike 
fective blows without marring or 
attering; speed up work; reduce 
poilage. Hold true faces—strike 
ccurately. Outlast several 
ordinary mallets. Reduce bounce 
and recoil — prevent fatigue. All 
sizes with light or weighted heads. 
Write for Catalog. Niaihicntesh UE i ti 


C/R Hammers sold by leading 
supply houses, 


CHICAGL sa fyawhide vats, 175.0 


1393 ELSTON AVE CHICAGO. sind 





piete) ByEsik 


TEAM WORK— 


Close co-ordination of the Allied 
armies enabled them to win the 


battle of Africa. 


Similarly, co-ordination of the 
makers and users of tool steel will 


help win the battle of production. 








COLUMBIA TOOL STEEL COMPANY 


? ARTHUR T. CLARAGE. PRESIDENT 
SENERAL OFFICE AND Ww 


EAST 14TH STREET: CHICAGO HEIGHTS, ILL 


UNE, 1943 








New Fixture Acclaimed 
by Production Men! 


Piece-Part Control speeds up tap- 
ping operation — provides amazing 


control over accuracy of work. 


The part and the ma- 

chine do the “thinking.” 

Air does the work! 
Operator has only to feed 
parts. With both hands free 
—with no need to use the 
foot pedal—operator can turn out more 
work—faster and better—than by any 
other method. Full details in TAPPING 
TIPS—new literature devoted largely to 
critical war work. Write for a 
copy. R. G. Haskins Company, 
2756 W. Flournoy St., Chicago. 


HASKINS .2czrss, 


DELIVERY 
IMMEDIATE 


FEDERAL 
Taperlock Plastic 
GAGE HANDLES 


LiGHT WEIGHT PLASTIC HANDLES give gages more sensitive touch be- 
ause they are lighter than any metal They reduce fatigue and insulate 
3ages from bodily heat, safeguarding a racy 

EASILY MARKED f Jentification with the same stamps used for marking 
metal handles 

LOW COST represents a real saving 

IMMEDIATELY AVAILABLE IN 6 STANDARD SIZES and in any quantity 
MADE IN FOUR COLORS, Red, Yellow, Green, Black for quick identification 
of types or sizes 

IDEAL FOR THE NEW GLASS GAGES Users and makers find that gages 
f glass require a ghter than metal handie This lightness reduces the 


Jange * breakage and als sdds to the sensitivity 


FEDERAL TOOL CORPORATION 


402 North Leavitt Street Chicago, Illinois 
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imuittee Joh lellow editorial Mather covered the subject of short 
mittee Conrac Matson, Member runs of stampings at low die costs 

committes By Hartley, ticket 

ommittee; Art Means, progran Syracuse. Mr. Clyde R. Powell, persona 
mittee; and Leon Mooradian, en director of the Endicott-Johnson Cor 
iinment committee poration, was the guest speaker at the 
ineé new applications for member April 13 meeting held in the Industrial 
were accepted at this meeting. En Club. Mr. Powell's subject was “In 
1inment included a film from the fluencing People’s Behavior.” 


Chalmers ¢ 


ld For War and 





NOPAK 


Air Valves 
and Cylinders 


Arrows above 
indicate loca- 
tion of NOPAK 
Air Cylinders 
and Operating 
Valves. 





3 Model “A” Air Cylin- 
ders,in varying strokes 
and sizes, are used on 
each V&O Trimmer. 


3 


3 Model “R” Foot 
Valves, adapted to cam 
operation, actuate each 
cylinder. 


ompany entitled “We 
Plan For . 


Albert 
All Mid-West Com- 
the speaker at the 
Speaking to the mem- 
Process, Mr 





were also in 
this 


Two motion pictures 
cluded on the entertainment tor 
meeting 

The annual dinner dance was held on 
May 1 in the Hotel Syracuse. 125 
couples attended this semi-formal party 
which included favors and a floor show 

The May 11 dinner meeting was held 


Peace 


G. Mather, 








V & O Cartridge Case Trimming Machines—built 
by The V & O Press Co., Hudson, N. Y. — are 
a fine example of the application of air power 
to precision machine movements. Three Model 
“A” Air Cylinders are used on each machine: 
—One for gauging and trimming, the second for 
ejecting the trimmed cases, and the third for 
stripping scrap metal from the trimming chuck. 
Each cylinder is controlled by a Model “R” 
NOPAK Foot-Type Valve actuated by cams ac- 
curately synchronized to maintain production 
at 18 cases per minute. 


Inquiries are invited from machine designers, 
tool engineers and production managers who 
may be able to use similar applications of air 
or fluid power to master specific problems of 
design or production. 


GALLAND-HENNING MFG. 
2757 SOUTH 31st STREET 


co. 
MILWAUKEE, WISCONSIN 


Representatives in Principal Cities 


NOPAR rere 


DESIGNED for AIR or HYDRAULIC SERVICE 
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PRODUCING 
DRILL JIG 
BUSHINGS 


and 


OTHER 
PRECISION 
ITEMS 


for 


VICTORY! 


* * * 


ACME INDUSTRIAL ‘CO. 


Makers of Standardized Jig and Fixture Bushings 
Telephone: MONroe 4122 


208 N. Laflin St. 


a oes Oe ee ee 
4 T 


Tool Grinder 


SEND Ft PY OF 47 BULLETIN _ 
WILLIAM SELLERS & CO., INCORPORATED << SELLERS. > 
1626 HAMILTON STREET, PHILADELPHIA, PA. 


Sellers 


JUNE, 1943 


WELDON ROBERTS RUBBER CO. 


Chicago, Ill. 


WRITE FOR 
Brightboy’s 
“Methods and 
Applications” Data 


that is simplifying 


I eeding up 


CLEANING 


«| DE-BURRING i 7 


"| FINISHING - POLISHING Us 


Ni W machine and manual applications of Brightboy the 
rubber cushioned abrasive product ire being uncovered 
daily by the pressure of war time production 

In Brightboy’s 
showing how Brightboy bridges the gap between a grind and 
a buff, giving a finish which frequently serves as a final polish 


ymprehensive literature, you will find data 


with minimum dimensional loss Write us if your dealer 


cannot supply you with Brightboy literature, prices and catalogs 
Our field representatives are at your service. 


BRIGHTBOY INDUSTRIAL DIVISION 
NEWARK, N. J. 


WELDON ROBERTS 


BeGbiboy 


PRODUCTION TOOLS 


ORIGINATORS AND 
MANUFACTURERS OF HELICAL 
FLUTED TAPER PIN REAMERS 


THE GAMMONS-HOAGLUND CO., MANCHESTER, CONN. 
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| Mark Iron, 
| Propuction | 
—_— Steel and 
ith Carbides 
| Lele Ceti), Multi-Purpose the 
‘ SHAPERS o£ 
















Way 





| System | a 
, MORE THAN 
3000 IN USE NEW MODEL 





Buy the Original Electric Etch: 


Three sizes to meet all requirements. Als 
a combined Etchograph and Demagnetizer 


WITH NEW ELKONITE TIP PENCIL 


Mark hardened parts, tools, dies, gages and 


By Nature of Inherent Productive Qualities Engi- fixtures of any ferrous metals including th 
dt t , t ith d + hardest alloys and carbides — quickly 
neere ° your exac requiremen S$ wi regar ° plainly. 


economy-precision and performance. 
Write for circulars and price 


Write for bulletin, GC12T 


General Engineering & Manufacturing Co. BREWSTER-SQUIRES COMPANY 


ST. LOUIS, MISSOURI 


54 Church Street 
NEW YORK, N. Y. U.S.A 

















REVERSING SHAFTS 
CAN'T STUMP THIS 
TUTHILL PUMP 






CENTERLESS 


BLADES 
( <*> 
\ ( <=> ! 


=z 


DRAWING DIES 










DELIVERS FROM SAME PORT...REGARD- 
LESS OF DIRECTION OF SHAFT ROTATION 


Without changing the flow of the pump- 
age and without the use of check valves, 
Tuthill Automatic Reversing Pumps solve = 

the problem of driving a pump from a re- 

versing shaft and provide the answer where the ultimate 
direction of shaft rotation is not known. These positive-dis- 
placement, internal-gear rotary pumps offer this exclusive 
advantage in capacities 
from 1 to 50 g.p.m. and pres- 
sures up to 100 p.s.i. Avail- 
SERVING ARMY able with or without inter- 


Tools, Dies and Wear Parts 


Tipped with TUNGSTEN CARBIDE 
are keeping war plants in constant, un- 
interrupted production, with the edded 
advontages of . 


















* Longer Life 

* Increased Output 
* Maintained Size 

* Closer Tolerance 
* Fewer Rejects - 









helping to complete vital War Contracts 





on time 







TUTHILL PUMPS ARE 


TALIDE rtuncstew carsioe 


ate 








CENTERS Gor Stock ic evellale ta ony sien, lam sdpap 
eter ary 5 ccanholin ts nal-relieving feature. Also 
surfaces where wear and abrasion are NAVY @ AIR FORCE in stripped model form. 
troublesome i 

MERCHANT MARINE Write for Tuthill Automatic 


Full Engineering information on Request 












Reversing Pump bulletin. 


PUMP COMPANY 


939 EAST 95TH STREET | taller \clemm ea 1e)b) 


METAL CARBIDES CORPORATION 


YOUNGSTOWN, OHIO 
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Send for Valuable Booklet 


Forgings For All Industries 
Rough Turned or Finished Complete 


Composite Die 
Sections 
Extrusion Tools 
Crankshaft Forgings 
Gear Forgings 
Die Casting Dies 


Rings, Discs, Blocks 
Shafts, Hubs, Bars, 
and Special Shapes. 
Tool Steel of all 
Makes 


S.A.E. and N.E. 
SPECIFICATIONS 


Stainless & 
Copper Forgings 
May we Serve You? 


AJAX STEEL & FORGE Co. 


205 ADAIR STREET DETROIT, MICHIGAN 





SIMPLIFIED INTERNAL GRINDING 


with the 
MAJESTIC 
INTERNAL 


GRINDER 


An exceptionally wide range of internal grinding jobs can be 
handled on the New Majestic Internal Grinder. Its simplicity 
of design and ease of operation are features of utmost impor- 
tance in providing maximum grinding output at low cost. 


SPECIFICATIONS 
Length of table, 48 Swing over table, 10°’. Travel of cross slide, 
2'/2 Precision dial graduated to .0001"'. Precision bearing work 
head. Speeds—100, 225, 350 r.p.m 


Write for complete details contained in New Bulletin 


Majestic Tool & Mfg. Co. 


2950 E. Woodbridge Detroit, Mich. 








CATALOG - now Ready ? 


RITE 
™ TODAY 
for Your ang 
__100 pages © 


ntor 


SLOW — aged motors, 08 to 1140 r.p.n 


from 17 ) i ar 


in 47 sizes 
ribed and priced in this 100 
page catalog n suct 2 simplified manner that any one can 


easily select the correct machine for almost any application. 


556~558 W Moncoe St. 


BARTELT 
PEDESTAL 
Micrometer 


formerly called 
Bartelt 
Tool Setting Gage 


* A BETTER, FASTER WAY 
TO SET BORING TOOLS... 


As the picture shows, the Bartelt Pedestal Micrometer is clamped* 
onto a boring bar and the tool set to exact position with the 
micrometer head. There are two ways of doing this. (1) Take a 
rough cut, reset the tool to exact finishing size with this gage, and 
take the finish cut. (2) From the bar diameter, set the tool to 
exact size with the gage, and do the job in one cut. Either way, 
you will save a lot of time over the ‘“cut-and-mike" system com- 
monly used 


Many other uses... 


The clamp is detachable, and the pedestal has both flat and vee surfaces 
on the base. Thus it can be used for a depth gage, a height gage, for 
inspection, for machine setups, and many other purposes. Write for our 
new circular. Also inquire about our Pedestal Indicator 


*Three clamps furnished with gage fit all size boring bars from 1°" to 5" 
diameter 


BARTELT 


1218 Partridge Ave. 


ENGINEERING COMPANY 
Beloit, Wis. 
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THE PASSING PARADE 


THE EVER-CHANGING SCENE IN MASS MANUFACTURING 





t j 
i 


M A v 
Bert Conway ’ in é il 
turing it Lhe Aviation troit and in re " is il 
Yetroit. Wi the Gen ~ manufacturing oducti 
i 1 r past ne it the All itt engi! 
( nwa will be in direct n Indianapoli Previous | 
i ind tooling at all vith General Motors, Mr. Conwa 
While with General with the Ford Motor Compar 
manayer of the Chevro eight vears 
foledo, general master J. Y. Dahlstrand was recently ele 


GET BIG PRODUCTION FROM UNSKILLED WORKERS! 


Every dollar invested in 


BOICE-CRANE “=== POWER TOOLS 


does the work of two spent on oversize machines 


You can get QUICK DELIVERY from Boice-Crane 











A TIME AND MONEY SAVER 


IN ANY PLANT 


BOICE-CRANE MODEL 2300, 14" 
SAFE, STEEL CLAD BAND SAW 


For cutting metals, wood, plastic and paper. Cuts stock 8% 
thick and handles 27'' diameter work. Accurate blade tension 
scale 

Entire frame work is a single, one-piece steel structure. Wheels 
made of strong, light weight materials for exceptionally vibration- 
less and quiet operation. Wheel guards swing on hinges and must 
be closed before you can operate machine 

Telescoving blade guard holds by friction when lock handle is 
released. It will not drop while adjusting 

Tool and die makers will appreciate our new blade guide de- 
sign. These guides handle blades from '/,"" to 34’ without trouble, 
and are adjusted by a convenient single knob control 

The table is 15°’ x 15!/."" and is rigidly supported on two large 


trunnions—no portion can sag under heavy cuts. Table tilts 45 
to right—10° to left—degree of tilt indicated by convenient scale 
8 speeds one to suit every kind of blade and efficiently saw 


every kind of material. Heavy duty gears transmit as much as 
one horse power at lowest speed with ao larger margin of safety 
All gears run in oil 

On floor model everything including motor is fully enclosed and 
sealed against dust and grime—no exposed moving parts. Given 
top rating by State Safety Commissions 

Also available in bench model 

A battery of 6 to 10 Boice-Crane Saws cost no more than some 
single machines of big size 


BOICE-CRANE 
OSCILLATING SPINDLE SANDER 


Rapid production. Uses smallest diameter abrasive sleeve of 
any low priced spindle sander. Sands any degree of bevel up to 
6 inches in height. Large, tilting work table 











EDSEL B. FORD 


Edsel Bryant Ford, president 
the Ford Motor Co., died at 
home in Grosse Pointe Shore 
Mich., May 26. He was 49 yea 
old. 


The only son of the automot 





pioneer, he headed the fabu 
Ford industrial empire since 19 
He contributed much to th 
historic 1927-1928 revamping 
Ford plants, when the Mode 





was discontinued: is credited wit 
the introduction of the V-8 car, th 
Lincoln Zephyr and Mercury ca 

Sharing much of his father 
Christian philosophy—a belief th 
the land is the foundation of 
things good, that America's destir 
lies in more, not less productior 
he was an exponent of indust 
cooperation and product impr 
ment. 

Edsel Ford worked with his hand 
He was a machinist. At the age 
19 he entered the H gh snd P i 
pliant graduated from the Trad 
School and spent five years in th 
factory 

His death, attributed by phy 
sicians to a stomach malady, wa 
hastened by 12 to 6 hours spent 


daily directing Ford war work 








FOR FREE 
48-PAGE 
CATALOG 
USE THIS 
COUPON 





BOICE-CRANE COMPANY °- 934 Central Ave., Toledo, Ohio 
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ent 


Mr. Dahlstrand 
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, it Charles H. Amy 


Dr. Willard Henry Dow, 
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LESS OPERATIONS 


AND FAR 


SETTER WORK 


WITH A 


LAI 


ROTARY PILOT BUSHING 


Pilot bushing fits with a PUSH fit, 
therefore a perfect bore 


ROUND-CHATTERLESS- 
SMOOTH 


TCO Rotary jig and pilot bushing is 
r core drilling, diamond boring 
piloting, piloting hollow mills, 


yming, carbide boring, spot facing 


Write for full information and prices 


GIERN & ANHOLTT TOOL COMPANY 
2 Mt. Elliott Avenue, Detroit, Michigan 








SOCKET-HEAD CAP SCREWS 
HOLLOW SET SCREWS 


¥ ama>,* 
¢ e 





All Die Makers’ Supplies 
Danly Commercial Sets 
Danly Special Sets 


DANLY MACHINE SPECIALTIES, INC. 
2100 Seuvth 52nd Aveave, Chicago, lilinois 
MILWAUKEE e LONG ISLAND CITY, WN. Y. 
DAYTON © DETROIT © ROCHESTER 
CLEVELAND © PHILADELPHIA 
DUCOMMUN METALS & SUPPLY CO. 
los Angeles e Sen Francisco 





DANLY 


PRECISION DIE 
ws SETS 


JNE, 1943 


POSITIONING 
i DAY 


» AS positioning of welding 
operations pays big dividends in 
lowered costs and increased pro 
duction. Hundreds of users of 
Ransome Positioners are confirm 
ing this statement 


@ Smoother, stronger, welds. 


@ Less crane service required. 


@ Time savings up to 50 @ Big savings in floor space. 
@ Downhand position for all welds. 


@ Accident hazards reduced. 


@ Rod savings up to 7%. 


Literature on request 


Sansome. WELDING POSITIONERS | 


INDUSTRIAL DIVISION + RANSOME MACHINERY COMPANY * DUNELLEN, NEW JERSEY 3 














ORIGINATORS 
and exclusive manu 
facturers of DUBLIFE 
GAGES and UPPCO 

FINISH 











ARE TWO NEW 
PLUGS IN 


DUBIIFE 


Reversible PLUG GAGES 


Both "Go''and"'No Go" Plugs in same handle. 
Either quickly reversible when worn, bringing 
new plug into use. 
PRECISION ° 
Long - Service 


Send for Complete Catalog 


DUBLIFE, and other Gages of A. G. Design. 
neering data 


UNITED PRECISION PRODUCTS CO. 


3517 W. BELMONT AVE. CHICAGO, ILL. 


QUALITY 


Complete engi- 
Write or wire 
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maymend R Ridgway, associate di Adam MaciKenale. vice-president it M. I. Bradley 
‘ rton Company charge of manutacturing of Carbolo t ya ! 
Wor este! Massachusetts was Company, was elected chairman 
iwarde the icob | Schoellkopt Detroit Section, American Institut 
Medal for 1943 at the meeting of the Mining and Metallurgical Engines 
Western Ne York Section of the Edgar C. Brandt, in charge 
American Che Society at Niagara tools division, WPB Detroit, returned 
ball New Y n May 20 to the We sting! ouse I lectric & Mar 
Frederick R. Lack wa recently ufacturing Company May 1 
ected a ent of the Western Leroy Crawshaw recently a 
Electric ¢ Resigning as an i position as plant manager of the Ly 
othicet t \ t 1 Electric last vear wood plant ot the Western (year 
Mr. Lach irector of the Army Works. Previous to this new positi 


" Pa 3. 
COMO > ACCULRAW 
y 
Angular Set-ups 
M. |. BRADLEY 
for Now plant production hea 


JIG BORING 


The fastest and most accurate method 
of securing angular set-ups for jig bor- 
ing is by the use of the Robbins Sine- “ 
Plate. Standard gage blocks are used ger 
to set the plate to either single or vite 7 | 
compound angles. The work can be : duties as chair 
quickly attached to the plate with no 
possibility of slipping or changing 
positions during the boring operation. The Sine-Plate, being non- 
magnetic, is not dependent on electric current being available where 
it is used. 


Iuualuadde For Angular Inspection Work 


Manufacturers throughout the world use the Robbins Magna-Sine 
as the magnetic chuck for angular grinding work and the Sine-Plate 
for angular inspection purposes. 
Both products are of the same work- 
manship and accuracy, and have 
many of the same standard parts 
which, if necessary,can be replaced 
quickly and at low cost. 

The Robbins Sine-Plate is supplied 
in two sizes in both single and com- 
pound angle models. Prompt de- 
livery can be assured. Write for full 
information. 


The ROBBINS SINE - PLATE 


ROBBINS ENGINEERING COMPANY 


318 MIDLAND AVENUE DETROIT, MICHIGAN a 








Gordon Lefebvre 


M. B. B. Williams 





GORDON LEFEBVRE 
Now president of Cooper-Bessemer 


G. Donald Spackman 





John Wolcott Haddock 
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niy han d 100,000 
with spindle 
of 100,000 R.P.M. 
M. on 100 
is cir pressure. UNIT 
revolutionized 
vinder per- AMAZING 
ince Can be 
ted in any work- SPEED 
position; oper- 
with extreme and 
Stee! construc- 
th oughout POWER 


ed to fit the 


Also Other Models, 
and Air Line Filters WRITE FOR 


and Automatic Lubri CIRCULAR 


cofors 


M-B PRODUCTS . 08 orrict 


@ 44 WHITEHALL ST 
130 £. LARNED ST., DETROIT, MICH New York, N.Y., U.S.A 











THREAD MILLING HOBS 
& COMBINATION CUTTERS 


Class | or 2 or 3 fit in any thread 
system and thread angle 





3 ANNIE 
‘MIM 


Shell hobs up to 7" O.D. and 5" 
width Taper shank hobs to 12" 
erall length. 


Dn orders more than 25 hobs— 
s+ shipment within ten days. 


U. S. MACHINE TOOL 
MFG. CORPORATION 


hone 85 Clinton, Indiana 








NE, 1943 





PRECISION THREAD MILLER 


FULL AUTOMATIC CONTROL 


INTERNAL OR EXTERNAL RIGHT OR LEFT — UP TO 7 INCH DIAMETERS 
COMPLETE MOTOR EQUIPMENT — FIXTURE TO SUIT 








The James COULTER Machine Co. 


BRIDGEPORT ° CONNECTICUT « U.S. A. 


Safe, Adjustable 
PARALLELS 


That Speed Precision Operations...! 


* Get rid of the obsolete, dangerous method 
of slowly building a foundation for drilling 
tapping, boring, milling, grinding and other 
precision operations 

Do it the war-time way the safe and 
speedy way with Acro adjustable 
PARALLELS. They are made in three sizes 
and handle a wide range of work 
USED IN AMERICA'S BIG WAR PLANTS 

These modern PARALLELS have become 
standard equipment in many of America’s 
leading war plants your assurance that 
PARALLELS by Acro will do much toward 
speeding precision operations in your plant 
Act now 


See Your Jobber or Write Direct! 


ACRO TOOL & DIE WORKS 


5329 N. Kedzie Ave Chicago, til 
tRVing 8500 
Precision Machinists e Tools « Dies 
e Metal Specialties 


METAL 
MACHINES 


The Production Saws of Modern Industry 


Racine Metal Cutting Machines are hydrau 
lically fed and controlled for smooth “oil 
cushioned" operation 

Racine offers a complete range of cutting pres 
suresineither positive progressive feed, orin 
self-compensating progressive’ feed. Progres 
sive feeding produces a true and natural shearing 
troke. Saves blades and permits taster Cutting 

Racine’s complete line includes models tor 
general purpose and production metal cutting, 
n wide range of sizes and prices. Capacities 

( 


¢ x to ) 20 
RACINE V/ariadle Valame HYDRAULIC PUMPS 


A Modern Source of Hydraulic Force 
For bending, feeding, molding, 
holding, pressing and numerous 
other operations. Pressures of 
50 to 1000 Ibs. per sq. in. at O 
to 30 gal. per min. HYDRAI 
LIC VALVES—Sizes ¥" to 14%”, 
with mechanical, eleccrical or 
manual operating devices. Ke 
quest complete information and 
prices. Address Dept 

STANDARD FOR QUALITY AND PRECISION 


RACINE TOOL 
AND MACHINE Co. 
RACINE, WISCONSIN 








C-F POSITIONERS 


Speed Production 
and Job Welding 








C-F Positioners make welding a faster and more 


economical operation — save time, save man- 
hours. The welder himself turns and tilts and 
Write for positions even the clumsiest and heaviest weld- 
Bulletin ments with a push button control — without 
cranes, crane crews, hoist, jacks or “flopping” 
WP 22. ! pping 


space. All sides can be welded down-hand — all 
welds can be made faster with heavier rods 
made stronger, smoother and flawless. 

C-F Positioners come in sizes and types for every 
welding need — range from small hand op- 
erated units for light job work to giant posi- 
tioners that swing great weldments weighing 
30,000 Ibs. All have platforms that rotate the 
full 360° and tilt to 135° beyond horizontal 
All are adjustable for height and are ped- 
estal mounted to give greatest floor clear- 
ance. 



















CULLEN-FRIESTEDT CO., 


1318 S. KILBOURN AVE. CHICAGO, ILLINOIS 















MARSCHKE 
BUFFERS 


at CURTISS - WRIGHT 


® Airplane propeller blades 
are polished with light 
MARSCHKE Swing Frame 
Buffers at the Caldwell, N. 
J. plant of Curtiss-Wright. 
®These highly maneuver- 
able machines are as effi- 
cient for buffing awkwardly 
shaped work pieces or flat 
metal surfaces as are Mar- 
schke Swing Grinders for 
cleaning steel slabs and 
castings 





SWING FRAME BUFFING is a relatively new practice, but the popularity of this 
Marschke idea has increased rapidly for a growing variety of applications. They 
have sufficient weight and power for fast, clean finishing. Suspended from a tram 
rail or jib crane, they can be manipulated to cover large areas of plane or con- 
toured surfaces. Absence of outboard bearings gives the operator an unobstructed 
view of his work and makes wheel changes a mere matter of removing the spindle 
end nut and the wheel flange. Built to meet your needs in 3 to 20 HP., Single and 
Multiple Speeds, with 12” to 18" buffing wheels. Write for catalog to— 


os MARSCHKE 


Manufactured and Sold by the 


VONNEGUT MOULDER CORPORATION 
1820 Madison Ave., Indianapolis, Ind. 
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William H. Harman 








WILLIAM H. HARMAN 
Elected president of William Sellers 


J M McLeod, 


nape 





J. M. McLEOD 
Now at Hardinge Hartford office 


Dr. Frank K. Schoenfeld 


( 
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t. > Vi 
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velopment of electrical materia 
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dd pape-Hed 99 


IMMEDIATE 


oN 


eS SHIPMENT FROM STOCK 


ym ALLOY 1001 STEEL 
> QyemmmeP ALL SIZES 


Write Jor Cat. 146-4! 


JAS HMATTHEWS € Co. 


3945 Forbes Street 
Branch Plants 
New York, Boston, Chicago, Philadelphia, Newark, Syracuse 
District Sales Offices 
Cleveland Detroit Hartford 


Pittsburgh, Pa. 


Birmingham 


“ROCKWELL” 


HARDNESS TESTER 


PUTATION FOR BC 
'N G ACCURAC 


WEN DL RIN 


SRE 


WILSON 


CONCORD AVE NEWYORK MECHANICAL INSTRUMENT CO. INC. 


INE, 1943 





cL STAMPS ike 


SCREW MACHINE CAMS 
for 
B & $ MACHINES 


Cams cut to your layout shipped with- 
in 2 to 3 days. 


Set of 3 No. 00 Cams including 
blanks, cutting, heat treating — $6.20 
complete. Other sizes in proportion. 


GEORGE L. DETTERBECK CO. 
1871 CLYBOURN AVENUE 
CHICAGO, ILL. 





... TO CUSHION? 
OR NOT TO CUSHION? 


WHEN IN DOUBT 


& 
eLify hie 
OR‘YOUR CYLINDERS! 


é 
ES, it is an important question. But, if there 


is doubt when selecting cylinders for heavy 
shock loads or high speed play safe ... specify 
Hanna Cushioned Cylinders. Hanna Cylinders can 
be equipped with adjustable pneumatic cushions 
at either end or both ends, at nominal cost. Type 
MC cust ion 18 de if ned for st andard duty For 
heavy duty, long-st Type SB 
cushion is recommended. When in doubt, let us 
help you select the right cushion for the job 
Write for catalog No 230 


HANNA ENGINEERING WORKS 


1765 ELSTON AVENUE © CHICAGO, ILLINOIS 
RIVETERS + €YLINDERS + AIR HOISTS 


} 
»* application 





























_ INVOLUTE BACKLASH MASTER ROLLING GEARS 
| Made with AMCO'S precision built Grinding and Checking 


equipment are unexcelled for accuracy, quality and service. 





OUR PRODUCTS 
Straight Side, Serration, Involute Male and Female Splined Gages, Plug, Ring 
Snap, Flush Pin, Profile, Fixture, Length, Width, Thickness and Relation Gages. 
We have a complete Spline Engineering Service for your convenience. Gages 
with close tolerances are normalized and stabilized. All gages are inspected at 


68° Fahrenheit. May we quote on your requirements? 


AMCO GAGE COMPANY 


19760 West Eight Mile Road Detroit, Michigan | 














| 
“nay . | 


—_ 


GIRL-POWER 


YOUR OPERATIONS WITH 
MULTIPLE INSTALLATIONS OF 
GOVRO - NELSON DRILL UNITS 


INCREASED- 


PRODUCTION RATE 
OPERATOR EFFICIENCY 

FLOOR SPACE 
PROMPT DELIVERIES NOW 


HOLE ENGINEERING SERVICE 
5901 Fourth Ave. Detroit, Mich. 








'4°43))3 SPECIAL BORING /~ BARS x 


MADE TO SPECIFICATIONS 
with EVEREDE Triangle Bit 























READY FOR 
CUTTING. 
NO FORMING OR 
GRINDING NECESSARY. 


Micrometer adjustment with 
indicator dial on wrench 
Assuring accuracy regard- 
less of bit angle. Furnished 
with solid bits of Tungsten 
carbide ‘'Stellite’’ or High 
Speed Steel 

Write for Folder 








BORING | 
BAR 
HOLDERS 


BORING 
BARS 


The ONLY Boring 
Bars with the 
Economical 
Triangular Bit. 


Adjustable to 
it various size 
lathes 


J” Are adjustable to 

~S fit various size 
ae. ee Made of finest nickel steel, heat treated, 
each boring bar for use in the Holders.) Everede uses a H.S. Steel or solid Tungsten bit. Bit 
Holders keep the boring bar in a_ horizontal cuts ahead of the bar and allows boring of 
position, regardiess of any change in the size a hole right up to the shoulder. Designed 
of the lathe, within limits. « The No. | Holder for rigidity and adaptability to all uses. 
for lathes from 7” swing to 9”. e The No. 2 Bars for lathe boring range from 7/12" to 
Holder for lathes from 8” swing to 12”, and 3!/."". From 7/32" to 6%" with precision 

a — on engine lathes from {2 ground shanks for jig boring. 














WILLIS STUTSON ASSOCIATES 


184 N. WACKER DRIVE, CHICAGO, ILL. 
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(FARRISON 


GEAR CHUCKS 
are used on-- 


* GEAR SHAPERS 

* DRILL PRESSES 

* ENGINE LATHES 

* TURRET LATHES 

* INTERNAL GRINDERS 

* EXTERNAL GRINDERS 

* OSCILLATING GRINDERS 

* DIAMOND BORING MACHINES 
* HORIZONTAL BORING MILLS 


and are used for— 


Grinding . . . Precision Boring 

. Machining and other oper- 
ations on Spur... Internal... 
Bevel . . . Cluster . . . Helical 
and Herringbone Gears. 


GARRISON 


MACHINE WORKS, INC. 


DAYTON OHIO 


THE TOOL ENGINEER 



















radius hole, 
upport between centers 
designed a special STURDIMATIC 
ENTER which, revolving with 

stopped all movement be- 
tween the highly polished concentric 
surfoce and the center, 
the trouble at the source—without any 


STURDIMATIC 


‘UNE, 1943 















trouble with dead centers, 
precision grinding operation 
Woodworth Co., because of 
atching. Emery, in the cool- 
s getting between dead cen- 
and a highly polished spherical 
n the part, that was used 


eliminating 





Operator at N 
A. Woodworth 
Company, Fern 
dale, Michigan 
putting another 
parton specially 
designed Sturdi 
matic Live Cen 
ter 


rubbing action, the emery in the cool 
ant had no bad effect Scrap had 
been running high—threads had to be 
ground concentric with the spherica 
radius hole within very close toler 
ances and production of thousands 
per day had to be maintained. So 
We here a substantial saving on a vital 
war part was accomplished by using 
a STURDIMATIC LIVE CENTER 
standard shanks with Morse taper 
carried in stock send for oa 
catalog 


TOOL COMPANY 


5218 Third Avenue 
DETROIT, MICHIGAN 


LIVE CENTER 





This instrument, at a price within the reach 


of any shop, is an optical device for measuring 
or comparing objects by means of a magnified 
image. 


It is used for: 

checking tools to eliminate errors at source. 
inspecting and measuring pivoted work, 
screw machine parts, etc. 

verifying tool settings by checking first 
parts made. 

controlling tool wear through regular check- 
ing of work. 

inspecting the finished product. 

Easy to operate, simple and sturdy in con 


struction, the Wilder Projector offers many 
opportunities to speed up measuring checkina 
9 and inspecting. 


Base Price 
WRITE FOR COMPLETE 
SPECIFICATIONS and LITERATURE. 


$268.50 


Telephone CAnal 6-3512 for immediate service 


GEORGE SCHERR CO., INC. 






132 Lefeyette Street New York, N. Y. 





SPECIFY SIEWEK 


AUTOMATIC 





FIXTURE LOCKS 











Lock 














Why leading Tool Engiacers specify SIEWEK automatic 
fixture locks: 


Ferndale 


. Drive direct to the job. 

Are a positive lock. 

No back lash. 

. Will not release under chafter. 

. Can be used by either right or left hand. 


wk wn 


Write for illustrated data book 


SIEWEK TOOL COMPANY 
Michigan 



























COLBORNE 














La athes 
PRODUCTION 


USED FOR FINAL FINISHING 
OPERATIONS 


ECONOMICAL POLISHING 
LAPPING, BURRING, 
BURNISHING, FINISHING 





OF 
GEARS 
> a8 = sae SHAFTS 
tom DIES 
Has motor in base with variable GAGES 
Me gon Mp sn: Tr BALL RACES 


standard pulley aad belt 


SMALL PARTS 


















Smooth automatic brake acts in 
stantly when switch is thrown 
Collets or chuck may de used ETC. 
GOooD MACHINERY BUILDERS WRITE FOR | 
DELIVERY SINCE 1879 DETAILS 








COLBORNE MFG. CO. 
159 W. Division St., Chicago, Ill. 
COLBORNE--THE SPEED LATHE PEOPLE 















Have you perchance a small 
broaching job that simply will not yield 
gracefully to oversize broaching equipment? Please give us the details. 


Maybe we will be able to supply an answer with our 


| ZAGAR HORIZONTAL 
BROACHING MACHINE 


shortly to be announced. Meanwhile, Zagar invites you 


to lay your broaching problems before our engineering department. 


Se <NMilling spring slots in collet 
» with 2” Zagar Indexing Fix- 
ture, indexing 3 times at 120°. 

Part held very rigid. Set-up 
extremely simple. Perform- 
ance trouble-free. Job would 

run on U.S. hand mill. Pro- 
duction: 54 milled slots per 
hour when using tool steel. 


COLLETS 


Zagat Indexing and Holding Fixtures short-cut ee - 2 m3 

wi ti . ets, similar to : 

production, save time and make more money & S. No. 2 and No. 6 Collets. 
Ask for our Bulletin E-6"' 


ZAGAR TOOL, INC. 


23880 Lakeland Blvd. Cleveland, Ohio 


“Anti-friction Bearings 
Throughout” 


CARLTON RADIAL DRILL FEATURES— 


1—LOW HUNG DRIVE TO THE SPINDLE 
2—ALL POWER DRIVEN PARTS RUNNING IN OIL 
3—QUIET RUNNING AT ALL SPEEDS 


4—CONCENTRATED AND CONVENIENT 
CONTROLS 


5—CONSTRUCTED ON UNIT PRINCIPLE 


THE 


CARLTOR 


MACHINE TOOL COMPANY 


CINCINNATI, OHIO, U.S.A. 
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PREVENT SCORED HO 


WITH UNIVERS| 
FLOATING CHUGH 






For drilling, counter boring, reaming N 


or piloting from a lead hole you can’t im- 

prove on the Universal Floating Chuck. rr 
Adjustable spring pressure compensates for tool 

weight allowing increased feed without danger of 


marred holes. Designed for horizontal operation 


screw machines and turret lathes. Write for fa 
Universal Floating Chucks, Standard Chucks and Ce 
ing Chucks. 


UNIVERSAL ENGINEERING CO. 


FRANKENMUTH - MECHIGAN 





The Improved Nielsen 
Live Centers 


LOAD CAPACITY—200 TO 40,000 LBS 
AT 100 RPM. 


HAVE ADJUSTMENT TO TAKE UP WEAR 
AND PRELOAD BEARINGS 


STANDARD MORSE TAPER No. 2 TO 6 
IN STOCK 


Write For Catalogue 


























NIELSEN, INCORPORATED 


LAWTON, MICHIGAN 
THE TOOL ENGINEER 








~ WILLEY’S 


~NEW, DOUBLE END 


CARBIDE 
TOOL 
GRINDER 


Assures highest ac- 
curacy for rough, 
semi-finish and fin- 
ish grinding of 
Tungsten Carbide 
tipped tools. its 
sturdy construction 
insures a large vol- 
ume of work on a 
production basis. 


Jses 8” vitrified wheel for rough and semi-finish, 
and 6” diamond wheel for finishing. 

Cool Cutting is assured by a steady flow of cool- 
ant, force fed by an electrically driven pump. 


WRITE FOR FOLDER 


Contains complete specifications 
of Model 30 and other models. 


WILLEY’S CARBIDE TOOL CO. 


1340 W. Vernor Highway, 


ARMSTRONG 


TURRET LATHE AND 
SCREW MACHINE TOOLS 


STRAIGHT 
CUTTER 
HOLDER 


ANGLE 
CUTTER 
HOLDER 


TURNER 


DRILL 
HOLDERS 


FACING 
Liele] 


mm 


KNURLING TOOL 


MULTIPLE 
SUTTER HOLDER 


NE, 1943 


Detroit, Michigan 





End High 
Tooling Costs 


There is no excuse for high tooling 
costs nor tooling-up delays for 
these new inexpensive ARMSTRONG 
TURRET LATHE and SCREW MA 
CHINE TOOLS can be obtained 
from any mill supply house. They 
take ordinary drills, knurls and 
cutters that anyone can quickly 
grind from stock shapes of high 
speed steel. Permanent, multi-pur 
pose tools, they reduce tooling-up 
to the selection of cutters, adjust 
ment for clearance and tightening 
of set screws 
Illustrated (top to bottom! 


Angle Cutter Holder (é6sizes 
Straight Cutter Holder (6 sizes 
Plain Turner (6sizes 
Plain Drill Holder (6 sizes 
Straight or Taper Dr Holder 

(6 sizes) 
Facing Tool (6 sizes) 
Turret Knurling Too 5 sizes) 


Multiple Cutter Holder é6 sizes 


Write for Catalog C-39 


Armstrong Bros. Tool Co. 
‘The Tool Holder People 
360 N. Francisco Ave., Chicago, USA 


Eastern Sales Office 
199 Lafayette St.. New York, N. Y 





2 te 
en 


FINISHING POLISHING 
LAPPING - BURRING 


Operations of small parts 


Engines lathes can be used for finishing 
operations on small parts—for less out- 
put and at more expense. “Keep ‘em 
turning’. . but on machining operations. 


For Finishing, Polishing, Lapping, and 
Burring use SCHAUER Speed Lathes 
-easy to operate - your choice of spindle 
speeds from 25 to 5000 rpm’s. We have 
all types of standard Speed Lathes to 
meet your individual requirements. 





g N 


“the originators of today's Speed Lathes’ 
SCHAUER MACHINE CQO. 


ov READING ROAD CINCINNATI, O Oo. 











LEACH | External Grinder 


GRINDS WORK 7" WIDE, 11" LONG 


price $985 F. 0. B. FACTORY 


H. LEACH MACHINERY CO. 


387 Charles St., Providence, R. I. 
DEALERS IN ALL PRINCIPAL CITIES 


Send for descriptive literature 























IMMEDIATE DELIVERY 


AUTOMATICS 
Cleveland, 2'/, & 3%"' Model A 
Cleveland, %, |'/4, 2 & 2'/."' Model B 


Cleveland, %"' 4 Slide Cutoff 
Gridley, $.$.2'/4, 3'/4 


and 44, 
Gridley, 1'4'' G & 2'%4"" Model F 
Nos. 22, 23 & 24 New Britain 
GRINDERS 


No. 6, 15, & 18 Bryant Internal 


Landis No. | Universal, 95 
Landis 10 x 36° Plain, M.D 
14 « 36" Norton Plain, M.D 
Lapper, 26"' Bethel-Player 
LATHES 
Putnam, 60°' « 17°' with 12° Riser Blocks 


Sundstrand Stub, 8" M.D 
J&L « 36" Dble Spindle 


MILLING MACHINES 


No. 1 & 2 Craftsman Rotary 
Ingersoll Rotary, 2 spdile 
Becker No. 8 Duplex, M.D 
Becker Vertical, Model C & 5D 


PLANERS 
Hamilton, 36 « 36" « !0° two Rail Heads 
Bedford 39"' x 13'—! Rail & | Side Head 
Patch 36" x 13'—1 Rail & Side Head 


PRESSES 
No. 2 to 5 Consolidated O.B./ 
No. 14 Toledo Solid Back, Geared 
No. 2, 3, 4 Farracute Solid Back 
No. 778 Niagara Dble Crank 


MACHINE TOOLS 








ae 7. 9H IS 
546 Second Ave. Detroit. Mich 


r- = ——EEE 


T. H. L. FRONT LEVER 


Built for 


tough work — die 


hard 
cannot lose align- 


ment with punch 


all parts inter- 


changeable. 

| 

. ” | 
Capacity 42” holes 
through yy” steel; 


through \” 


steel. 





Can also be 


PRICE WITH ONE made for holes up 





+ - saat AND ONE to +8” in thinner 
metal Stock 
$50.00 punches and dies 
Immediate available from +” 
Shipment 
to by” by 64ths. 
Weight, 70 Ibs. | 
| 


T. H. LEWTHWAITE 
MACHINE CO. | 


(Est. 1890) 


307 E. 47 St. NEW YORK | 
| 
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JUNE 
MEETINGS 





Akron — June 17. Mayflower Hotel 
Speaker will be G. H. Sanborn of the 


Fellows Gear Shaper Company. Sub- 
ject “Gears at War.” 

Dayton — June 14. This will be a joint 
meeting with the American Society 
for Testing Metals 

Decatur June 9. Speaker will be H 


H. Huffman of Cincinnati Milling Ma- 


chine Company. Subject “Mainte- 
nance of Milling Cutters.” 

Fond du Lac — June 11. Pine Hills 
Country Club, Sheboygan 

Hartford — June 7. Hartford Club 
Chis will be a testimonial dinner to Na- 
tional President Ray H. Morris. J 
Carleton Ward will be the principal 
speaker and Governor Baldwin is ex- 
pected to be present 

Milwaukee — June 10. Hotel Astor 
Chis will be the June Froli 

New Haven — June 3. Wilcox’s Res 
taurant This will be “Gadgeteering’ 
night and will include a talk by H. B 
Freisinger, North and Judd Co 
Rockford — June 13. A _ golf party 
which will end the season’s activities 





CLASSIFIED ADVERTISING 
THE TOOL ENGINEER 
2842 W. Grand Bivd. Detroit, Mich. 





SITUATIONS AVAILABLE 


ccannc GRINDERS 
for accurately sharpeni 


CARBIDE 
TOOLS 





1-YEAR 
GUARANTEE 





BALDOR CARBIDE TOOL GRINDER pre 
cision-built for accurately and quickly sh 
ening Carbide Tools. Sturdy '/2 H. P. he 


duty, ball-bearing, reversible Motor 


adjustable tool-rest tables $95. 00 


Satisfaction guaranteed 
WRITE FOR BULLETIN 307 


NEW LOW PRICE 
BALDOR ELECTRIC COMPANY 


4335 Duncan Ave. St. Louis, Mo 








BUILT BY MOTOR SPECIALISTS 





TOOL ESTIMATOR WANTED: To quote on 
standard and special tooling, jigs, fixtures—with 
practical experience in tool room and machine 
shop. Good pay. Steady, 100% war work with 
post-war opportunities Old established, pro- 
gressive firm, founded |1893—awarded Army-Navy 
F Immediate opening 
If not employed at highest skill in essential work, 
Write or Call 
George GORTON Machine Co. 


1321 Racine St. Racine, Wis. 





MANUFACTURER'S 
REPRESENTATIVE 


We have a conveniently located Ware- 
New York City and a long- 
established, aggressive organization. We 
cover Philadelphia, 


York 


house in 


New Jersey and New 


At present we handle a nationally known 
clamping device and are interested in 
adding outstanding accessory tools, or 
products sold through tool de- 


signers, shop superintendents, etc. 


similar 


Our intensive selling methods require an 
exclusive arrangement and we are sure 
results will justify this. Warehouse stocks 
are bought by us (not consigned) and 
are sold in strict accordance with prices 


and policies of manufacturer. 


If interested in effective, permanent repre- 
sentation for all or part of our territory, 


write Box 772, The TOOL ENGINEER. 











(Reg. Trade Mark) 





EACH UNIT OF 
TYPE STRIKES 
THE SURFACE 
AT JUST THE 
RIGHT ANGLE 


@ Will neither spall nor mush- 
room. Interchangeable curved 
slides available for various radius 


Write for ‘SAFETY’ 


sizes. 


WEDGE prices. 


A ONNINGHAM Co, 
1. SAFETY STEEL STAMPS 


169 E. Carson St., Pittsburgh, Pa. 




















THE TOOL ENGINEERS 











tHE UTILITY SLEEVE 


Removable Taper Shank 


1 BrOOL DRIVER 


cuTS SMALL 
TOOL COSTS 











SIMPLE 
POWERFUL, 
POSITIVE, 

ACCURATE, 


For: 

TAPS 
DRILLS 

REAMERS 
END MILLS 
COUNTERSINKS 
CENTER DRILLS 
COUNTERBORES 
WOODRUFF CUTTERS 
TAPER PIN REAMERS, ETC. 





THE J. C. GLENZER COMPARY 


Detroit - Michigan 


RAND Wa’ 
QUIKCET RD 5 













SETTING THE PACE 
ON EVERY PRODUCTION FRONT 


Saving 90% of clamping time—new 
designs for high speed production 
work, one hand operation. Non-creep 
replaceable grips, proof-tested alloy 
steel construction of forged clamp 


4 capacity 
} Quikcet 4 second clamp will hold tight 
even on tapered surfaces without creep- 
wee Genes ing. Fast ratchet rod action under 
ap QuIcK powerful fulcrum leverage Screws, 
LOCKCET rods and handles copper plated against 
. the welding spatter 
» Liestine A complete line of modern time-sav- 
Pumas. ing clamps—both rnalleable iron and 
release alloy steel: Dual Grip ‘‘C’’ Clamps; 
Heavy Duty Speed Clamps; Standard 
DeLux; Standard Alloy-Steel; and 
Quick Lockcet, the last word in mod- 
ern clamp design. 
Write today for circular } 


GRAND SPECIALTIES CO. 3112 W. Grand Ave. Chicago, II! 
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A of the many ways 
SLOTMASTER cass be seded 


Zo daue TOOLS & SETUPS 


Left Set-up SLOTMASTER can t used on any 
for tapping round flat-on-round overarm milling 
deep impres- machine and will do precision work that 
sion Die no mally requires a multi-thousand dol 
Below Set- jar machine All working parts are of 
up forcutting tool st heat treated and ground te 
internal close tolerances it takes but little 







































time to chanee over from one head te 
the other the stroke of the ram is 
adjustable from 0 to 4 the speeds 


range from 50 to 250 S.P.M The tool 
holder is of the clapper box type and 
can be turned in any position SLOT 
MASTER comes complete with pulleys 
motor, mounting bracket, etc Serd 
for a 4 page catalog—give specifications 
of the milling machines you wish te 
equip 


Immediate deliveries on high 
priorities 


EXPERIMENTAL TOOL & DIE CO. 


12601 Greiner 
Detroit, Mich. 


Below Conventional 
set-up on a round 
over-arm milling ma 
chine thumbnail 
shows set-up for cut 
ting a spline 


UNIVERSAL 
SLDTMAS 






Faster, More Accurate Tapping With 


New “TRU-GRIP” 
TAP HOLDER 


Equipped with Morse boll Shank 





on line tests show definitely that sr r, more 
a cet aes ah with less tap breakage, resuits qe this 
new Tru-Grip Tap Holder is used t is equipped with 
Morse Taper Shank for more efficient tapping on machines 
with reversible spindle and multi-spindle drill presses 
Shank and body are hardened and ground for maximum 


) yracy Specia Jesiar akes this the lightest tar 
holder on the market 
tap holders 


Offer Many Exclusive Features 


A broached section in the huck receives the flattened 


i the weiaht f onventiona 


rfaces on the spring et, while the tap has ao positive 
drive through the square hole broached in the collet. The 
tap is held in true alignment by the round of its shank 
and tap shanks are never scored Jisfigured. Other fea 
tures include: Wide range of tap capacit ne-piece body 
and shank; accepts standard size taps 


Send For Bulletin 


giving full details prices specificat Grig 
Tap Holders: Collets, as well as Procunier Tapping Heads 
and Procunier Tapping Machines 


PROCUNIER 


SAFETY CHUCK COMPANY 
12-18 S. Clinton St., Chicago 












‘ 













Procunier Safety Chuck ¢ , 8 S. Clinton St 
Chicage Iinois 


7 











Ld GL" 
COMBINATION SET 





ACCURATE 
SUPERIOR DESIGN 


Today's war production de- 
mands precision tools that 
get correct results—fast. And 
that’s where Lufkin combina- 
tion sets come in. The com- 
bination set shown here is 
sturdy, accurate and well 
balanced — it's the kind of 
tool every first class mechan- 
ic wants. For more informa- 
tion on this and all other Luf- 
kin superior quality precision 


tools, write for free catalog 7. 






BUY THROUGH 
YOUR DISTRIBUTOR 


Ud tht 


PRECISION TOOLS « TAPES + RULES 


SAGINAW, MICHIGAN © NEW YORK CITY 
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GAGES ARE A 
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. ion enue ; 
hen gages are When worn steel gages are salvaged by chrom: 


received they are iting 
carefully inspec ted, in the Lincoln Park plant, everv step is taken to insure 
Those which are in , 


such condition that 
they cannot be sal- 


the most successful results. [lustrated are some of the 


vaged successfully various operations ... all completed and carefu! 


con. 
ae trolled by the Lincoln Park organization. 


{il strains in gages are removed 
by drawing in salt bath for 
several hours. 






3. Gage is ground undersize. 


1. Foil and stop-off lacquer are ap 
plied in preparation for plating, the 
parts are prope rly racked and sub 
merged in the plating bath. The 
plating operation is controlled by 
precision instruments in Lincol: 





5. Threads are ground to Park’s modern hard chrome plating 
a. -ads > « 


specified pitch diameter and 
tolerance. The finest, most 
modern thread grinding ma- 
chines are employed 
for this work. 


department. 


6. All thread gages are properly checked for size, form and lead 
with close tolerance measuring equipment and accessories which 
are checked and calibrated in the Lincoln Park laboratory. 


While a thread gage is illustrated throughout this sequence of 7. Releeneetinndall 


operations, similar processes apply to all types of gages salvaged gages salvaged by 
b , : ae: 
Lincoln Park pro- 
by Lincoln Park. vide approximately five times the service life 


of ordinary gages. 
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104 INT..EXT. GRINDER 


For Small Hole, Cylindrical and 
Concentric Grinding 


Tite Rivett No. 104 i 
lie Gha@stoobmaking as well 
f setup and operation, and 
External Spindle and effident mathindgdor itera Gina @xternal g ling 
: or cxternal grinding spin die bracket may Deselect 
Tailstock aa 


ross slide as desired. For*special work requiring 


SGnmeentric 

ng of internal and extern ("suriaces Gt one chucking’ turret 
ying both internal and extcriia} spindles may Be sed. 

Work may be-held in collet, Ste padhuck Fowichuek or fixture or 


‘enters when using external spindle Witaenils:cek PowePacble 


procation ha 


_— 


Internal and External 


Spindles in Turret 
SPECIFICATIONS 


ip to 3 


For Further Description 
Write for Bulletin 104 
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¥ FACING TO LENGTH 

‘ Since facing is one of the most com: 
Lions, most lathe hands figure tl 
he e Sto know about it. It 
rly diffeult abut I've seen soi 


‘ie pi 


es 
v iy on’ ,OINTS 
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1. You'll save lots of time and eort if you'll keep handy . - 


an extra tailstock center that has been grooved or flat 
ground on the taper. This makes special tools unneces- 
sary because it leaves room for a standard shape tool be 
tween work and center. Caution: Be sure flat surface 1s 


less than half way through point or it will act as a reamer 


3. Should chatter marks appear on the work 


it is because work is running too fast, 


feed is too great, or angle of tool an 
slight. All of these are easily cons€tted 















